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THE RISE OF NATURAL HISTORY 
MUSEUMS} 

WHENCE they come and whither they go 
are inquiries that should be made from time 
to time by all institutions in order that they 
may profit by the experiences of the past 
and survey the way of the future. Owing 
to obvious limitations, I shall attempt to 
sketch the growth of but a single division 
of the museums represented in this associa- 
tion, leaving to others the rounding out of 
the inquiry if it shall ever seem to them 
desirable to do so. 

A desire to preserve objects of nature 
which aroused special interest or possessed 
unusual powers may be presumed to have 
been an instinct of the earliest man. We 
may imagine the cave man storing in his 
eave the bright gem, or curious seed, or rare 
animal skin which attracted his attention 
and, perchance, urging upon his descend- 
ants the desirability of preserving it. Such 
instinets are undoubtedly possessed by bar- 
barous tribes. But such hoards have no 
permanent value or maintenance as long as 
there is a lack of a fixed habitation or of a 
social organization sufficiently strong to 
pass them from one generation to another. 
Hence, it may be noted in passing, an essen- 
tial condition for the existence of museums 
is a sufficiently civilized and permanent 
state of society to preserve objects from 
generation to generation. 

In the life of the ancient Egyptians con- 
ditions making toward the preservation of 
natural objects doubtless became more 
favorable than had previously been the 


1 Presidential address read at the meeting of 
the American Association of Museums, San Fran- 
cisco. 
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case, since there are preserved to us from 
their time many objects of their art which 
were originally objects of nature. While 
material which they prized now occupies 
an honored place in our museums and their 
civilization was instrumental in preserving 
it to us, there is no evidence, so far as I 
know, that they undertook the collection 
and preservation of natural objects for 
their own sake. 

The Greeks gave us the word museum, 
but that they ever established a museum in 
the modern sense seems very unlikely. 
Whatever their practise may have been re- 
garding the preservation and exhibition of 
works of art, it seems quite certain that 
they carried on little, if any, effort of this 
kind with regard to nature. Alexander the 
Great, about 325 B.c., is said to have gath- 
ered together many animals and plants in 
order that they might be studied by Aris- 
totle, ‘‘the father of natural history,’’ but 
so far as we know no effort was made to 
preserve these specimens to later times. 
The first record of placing natural history 
specimens on exhibition is said to be that 
made when Hanno, a Carthaginian, some- 
what before Alexander’s time, procured 
skins of gorillas in Africa and put them in 
the temple of Astarte. We also know that 
the monstrous horns of wild bulls which had 
occasioned great devastation in Macedonia 
were hung in the temple of Hercules by 
order of King Philip. 

The Romans seem, like the Greeks, not to 
have taken much interest in the preserva- 
tion of natural objects, at least as far as any 
record has reached the present time. We 
know that emperors and other individuals 
possessed collections of statues and other 
works of art, and among these we find oc- 
casional mention of the preservation of so- 
called ‘‘natural curiosities,’’ such as bones 
of giants or peculiar human skeletons, but 
that any broad interest in nature existed 
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which led to efforts to preserve and study 
its forms we have no record. Stray sources 
of information tell us of a crocodile, found 
in attempting to discover the sources of the 
Nile, being preserved in the temple of Isis 
at Cesarea, also that a large piece of the 
root of the cinnamon tree was kept in a 
golden vessel in one of the temples at Rome. 
Pliny relates that the bones of a sea mon- 
ster, probably a whale, ‘‘to which Andro- 
meda was exposed,’’ were preserved at 
Joppa and afterwards brought to Rome. 
Suetonious says that the Emperor Augustus 
had a collection of natural curiosities in his 
palace. 

One reason suggested by Beckmann for 
the rarity of collections of natural objects 
among ancient peoples was the lack of 
knowledge of satisfactory means of pre- 
serving such as were perishable. The pre- 
servative virtues of what was then called . 
‘‘spirit of wine,’’ but which we now know 
as alcohol, seem to have been but little 
known, and only immersion in salt brine or 
a covering with wax or honey served at 
that time for the preservation of perishable 
materials. 

The great institute of Alexandria in 
Egypt, founded in the third century B.c., 
is generally spoken of as being the first 
natural-history museum of antiquity, but 
while this had botanical and zoological 
gardens, there is little reason to suppose 
that it was a museum of nature in the mod- 
ern sense. The name museum in that insti- 
tution was applied to a portion set apart for 
the study of sciences, and indicated rather a 
place of study than one for exhibition of 
objects. 

From the fourth to the seventeenth cen- 
tury A.D., according to Goode, the term mu- 
seum dropped out of use and the idea for 
which it stood must also have been dor- 
mant, yet even in those times many monas- 
teries had collections of curiosities. In the 
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treasuries of churches also were often pre- 
served curiosities and rarities brought home 
by pilgrims or travelers. ‘‘In some 
churches,’’ we are told, ‘‘eggs of ostriches 
and other things of like kind, which cause 
admiration and which are rarely seen, are 
accustomed to be suspended, that by their 
means the people may be drawn to church 
and have their minds the more affected.’’ 
A few such objects may still be seen in 
churches. Thus, according to Murray, in 
the porch of the Cathedral of Merseburg, 
. on the Saale, there is a large carapace of a 
tortoise. There are ‘‘antediluvian’’ bones 
in the church of St. Kilian at Heilbronn, and 
in the old Romanesque church of Alpirs- 
bach, in the Black Forest. One hangs in 
the western entrance of the Cathedral of 
Halberstadt, and used to be passed off as 
one of the bones of Jonah’s whale; while 
on the wall opposite hangs what was called 
a thunderbolt—or what we would now call 
a stone axe—kept as a protection against 
drought and lightning. In the choir of the 
parish church at Ensisheim, in Upper 
Alsace, there is a portion of a meteorite 
which fell in 1492. In the parish church 
of Petty, on the Moray Frith, the bones of 
a giant known as ‘‘Little John’’ were pre- 
served in the sixteenth century. Giants’ 
bones were also preserved in the Cathedral 
of Vienna. Boccaccio records that, in his 
day, in the Church of the Annunciation in 
Trapani, in Sicily, three teeth weighing a 
hundred ounces, of an enormous giant of 
200 cubits in height, were hung up on a 
wire. From such preservations as these it 
was but a step to collections made by travel- 
ers and maintained for their own interest 
and the gradual accumulation of natural 
objects under the roofs of colleges and 
universities. Of such collections there were 
several of which we have record in the 
seventeenth century. 

Certain natural objects seemed at this 
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time to be especially desired. These were 
(1) the horn of a unicorn, a fabulous ani- 
mal which some one was always just on the 
point of seeing, but never did; (2) Egyp- 
tian mummies, whole, if possible, but if not 
in part; (3) bones of giants, now known to 
be fossil elephants’ bones but then regarded 
as human; (4) human skulls, especially 
those of criminals; (5) horns of deer or 
elk; (6) objects known as ceraunie, then 
thought to be thunderbolts but now known 
to be stone axes; (7) objects called glos- 
sopetre, then regarded as serpents’ tongues, 
now known to be arrow heads or fossil 
shark’s teeth. Nearly all of these objects 
were believed to have great medicinal vir- 
tue and, moreover, by the mystery of their 
origin, appealed to the belief in the miracu- 
lous which characterized the time. 

A traveler’s description of the contents 
of the Museum of Ludovico Settala, a physi- 
cian of Milan, Italy, gives an idea of how 
many such museums were filled in the 
seventeenth century. ‘‘Here we observ’d,’’ 


he says, ‘‘several sorts of very ingenious © 


machines contriv’d for finding out the Per- 
petual Motion, looking glasses of all sorts, 
dials, musical instruments, books, medals, 
curious keys and locks, fruits, stones, min- 
erals, animals; a prodigious variety of 
shells; and a great piece of cloth made of 
asbestos.’’ The collection of the University 
of Leyden, according to a catalogue pub- 
lished in 1691, contained among other 
things ‘‘a Norway house, built of beams 
without mortar or stone; shoes and sandals 
from Russia, Siam and Egypt; Chinese 
songs, paper, books; Egyptian mummies 
and idols; an hand of a Meermaide; a 
mushroom above 100 years old; a thunder- 
bolt and a ‘mallet or hammer’ which the 
label said ‘the savages in New York still 
kill with.’ ’’ 

In the arrangement of these museums 
decorative effects were sought after rather 
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than any scientific order. The arrange- 
ment of the Wormian museum, which was 
one of the most celebrated museums of the 
seventeenth century, probably typifies that 
of many. ‘‘On the floor and on two 
shelves above it,’’ we are told, ‘‘were boxes 
and trays containing small objects, begin- 
ning with earths and salts and proceeding 
in order through the mineral, vegetable and 
animal kingdoms, till they ended with parts 
of animals. Interspersed amongst these 
there was a miscellaneous assemblage of 
statuary, antiquities, birds, fish, bones, 
corals and petrifactions. The upper part 
of the wall was covered with tortoises, croc- 
odiles, lizards, skeletons, spears, lances, 
arrows, paddles and costumes from Green- 
land. Between the windows hung horns, 
antlers and heads of deer and other ani- 
mals; underneath on the floor lay vertebre 
of a whale. From the roof were suspended 
a great polar bear, a shark and other fish, 
various birds and an Esquimaux kayak.’’ 
The anatomical collection at Dresden is said 
to have been arranged like a pleasure 
garden, skeletons being interwoven with 
branches of trees in the form of hedges so 
as to form vistas. In the anatomical mu- 
seum of Frederick Ruysch at Amsterdam, 
plants disposed in nosegays, and shells ar- 
ranged in figures, were mixed with skeletons 
of animals and anatomical preparations. 
The so-called decoration of a cabinet or mu- 
seum was also deemed of much importance 
in these times. The tops of the presses or 
eases, we are told, were frequently orna- 
mented with shells of great size, wasp nests, 
rhinoceros horns, an elephant’s trunk, the 
horn of a unicorn, urns and busts of ala- 
baster, jasper, marble, porphyry, or serpen- 
tine. Here likewise were placed figures of 
antique bronze, large lithophytes, animals 
made of shell, gourds cut in two; little 
trunks of bark, books made of the palm 
tree, globes, spheres, etc. Even of the 
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British Museum as late as 1786 a visitor 
said that ‘‘it contains many collections in 
natural history; but, with the exception of 
some fish in a small apartment, which are 
begun to be classed, nothing is in order, 
everything is out of place; and this as- 
semblage appears rather an immense maga- 
zine in which things have been thrown at 
random than a scientific collection destined 
to instruct and honor a nation.’’ Amid 
such chaos it is little to be wondered at that 
the great naturalists of the time, such as 
Linneus, Cuvier and Buffon, set them- 
selves above all things to the task of bring- 
ing about order, so that system and syste- 
matists ruled the eighteenth and nineteenth 
centuries till their dominance became in 
turn so great that a revolt appeared which 
we have witnessed in our own time. The 
chaotic condition of these centuries was in 
part the result of the times. The discovery 
of the new world had brought a flood of 
new material to the old, and inquiry and 
interest were active on every hand. The 
acquisition of new material was deemed 
more important than the study of that al- 
ready possessed. Moreover, it was still the 
age of wonder, and the exceptional things 
were sought after instead of the common 
things. The wonder excited by an object 
of course depends largely upon the inter- 
pretation given it, so that many things 
which seem common and ordinary enough 
to us to-day were at that time deemed of 
great interest. Again the museums had in 
but few cases attained to the dignity of 
public support, so that those who were in 
charge of them had to depend upon fees for 
most of their maintenance. This led to a 
tendency to procure and exhibit material 
possessing some morbid or vulgar interest 
in order that greater attendance might be 
secured and larger remuneration thus ob- 
tained. 
Murray says: 
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While an enormous quantity of material was 
collected in these museums it was only gradually 
that its real value began to be appreciated, and 
that it was turned to proper account. The early 
museums often had certain definite aims, and were 
intended to be exponents of science; but natural 
history was hampered by traditional opinions, and 
physical science was over-weighted by metaphysics. 
Everything was explained, but the explanations 
had always to be in accord with accepted doctrines 
of logic and metaphysics, which had themselves in 
turn to square with theology. The wonders of na- 
ture had an extraordinary fascination for men of 
science, who were constantly on the lookout for 
them. Any variation of the ordinary type of the 
common object was eagerly sought after, and the 
more extraordinary it was the greater was its at- 
traction. Hence museums had a tendency to rep- 
resent the abnormal rather than the normal, what 
was rare rather than what was common. A mu- 
seum was a collection of curiosities, and although 
the word ‘‘curiosity’’ in its older sense had a 
broader meaning than at present, there was gen- 
erally implied in it the idea of strangeness or 
rarity. The object to which it was applied was to 
be regarded as worthy of being looked at because 
it was odd or rare. 


Among early museums which have sur- 
vived until our own day the history of the 
Ashmolean Museum established at Oxford 
in 1682 may be considered typical. This 
had its origin in material gathered by John 
Tradescant and his son earlier in the cen- 
tury. Their collections were extensive and 
included materials illustrating not only 
natural history but industrial art and 
coins. Their collecting seems to have been 
of an indiscriminate character and without 
definite classification. These collections 
were acquired by Elias Ashmole in 1659 
and passed by gift to the University of Ox- 
- ford in 1682. We are told: 

On the fifteenth day of May, 1679, the first stone 
of that stately fabric, afterward called Ashmole’s 
Museum, was laid on the west side of the theater, 
and being finished by the beginning of March, 
1682, there was put therein, on the twentieth day 
of the same month, about 12 cart loads of rarities 


sent to Oxon by Mr. Ashmole; which, being fixed 
in their proper places by Rob. Plot, LL.D., who 
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before had been intrusted with the custody of the 
said museum, were first of all publicly viewed on 
the twenty-first of May following by his royal high- 
ness James, Duke of York, his royal consort 
Josepha Maria, Princess Anne and their attend- 
ants, and on the twenty-fourth of the same month 
by the doctors and masters of the university. 


Thus rapidity of installation and diffi- 
culty of access seem to have characterized 
this museum. While the museum was evi- 
dently invested with a certain amount of 
importance, it could hardly have been 
highly appreciated at the time. Edward 
Young called it ‘‘ Ashmole’s baby house,”’ 
and the curator, though a man of much 
learning, received no salary. 

Some have urged that because they were 
derived from single collections, the early 
museums were, as a rule, confined to spe- 
cial lines, and that museums of broader 
scope were a product of later development. 
But so far as I can judge from accounts, 
the early museums were usually miscel- 
laneous in their character, and develop- 
ment along narrower lines has been a mod- 
ern practise. Such certainly was the 
history of the British Museum. This origi- 
nated largely from two collections, one that 
of Robert Hubert, who had a collection 
‘‘of many natural rarities’’ which he had 
gathered, according to the account, ‘‘with 
great industry, cost, and thirty years’ 
travel in foreign countries.’’ The other, 
and the collection upon which the British 
Museum was chiefly based, was that of Sir 
Hans Sloane (1660-1752/3), a celebrated 
physician, president of the College of 
Physicians and of the Royal Society of 
England. He early commenced to form a 
museum, and continued to add to it with- 
out intermission until the close of his long 
life. In 1687 he made a voyage to Jamaica, 
and is said to have been the first man of 
learning whom the love of science alone led 
to that, then distant, part of the globe. He 
brought home with him not fewer than 800 
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different species of plants, and this was the 
first large accession to his collection. His 
museum and library were said to have cost 
upward of £50,000, and their value, accord- 
ing to his own and other accounts, was to 
have been £80,000. At his death he be- 
queathed his whole collection to the British 
nation on condition that £20,000 should be 
paid to his family. The terms in which the 
bequest was couched showed a keen appre- 
ciation of the best means of making such a 
collection of public use. The will read: 


Whereas from my youth I have been a great 
observer and admirer of the wonderful power, wis- 
dom and contrivance of the Almighty God appear- 
ing in the works of his creation, and have gathered 
together . . . books, both printed and manuscript 

. natural and artificial curiosities, precious 
stones .. . dried plants, . . . and the like,... 
amounting in the whole to a very great sum of 
money: Now, desiring very much that these things, 
tending many ways to the manifestation of the 
glory of God, ... the use and improvement of the 
arts and sciences and benefit of mankind, may 
remain together and not be separated, and that 
chiefly in and about the city of London, where 
they may by the great confluence of people be of 
most use, I do hereby request that ... (my) 
trustees .. . do make their humble application to 
Parliament ... to pay... £20,000... unto my 
executors . . . in consideration of the said col- 
lection . . . and also to obtain .. . sufficient and 
effectual powers . . . for the preserving and con- 
tinuing my said collection, in such manner as they 
shall think most likely to answer the public bene- 
fit by me intended. 


Sloane’s gift was accepted by the British 
Parliament, and in 1773 an Act was passed 
for the purchase of the Sloane library and 
museum and of the Harley collection of 
charts and manuscripts, which was in the 
market at the time, for uniting them with 
the Cotton Library, and for providing one 
‘‘general repository’’ for these and other 
additions that might thereafter be made. 
The act authorized the raising of the funds 
required by means of a lottery, and fully 
£90,000 was thus obtained. The three col- 
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lections thus acquired and housed became 
the British Museum, which opened to the 
public on Monday, January 15, 1759. As 
originally organized, the British Museum 
was divided into three departments: (1) 
Manuscripts, medals and coins; (2) nat- 
ural and artificial productions; and (3) 
printed books. In 1802 the great collection 
of Egyptian antiquities acquired under the 
capitulation of Alexandria passed into the 
museum. This was followed in 1805 by the 
purchase of the Townley marbles and terra- 
cottas, and the bronzes, coins, gems and 
drawings in 1814. These acquisitions rend- 
ered it necessary to create a new depart- 
ment, that of antiquities and art, to which 
were united the prints and drawings as 
well as the medals and coins. Botany was 
added as a fifth department in 1827, after 
the bequest of Sir Joseph Bank’s collection. 
In 1837 the prints and drawings were sepa- 
rated from the department of antiquity and 
became an independent department. At 
the same time the department of natural 
history was divided into two, one of geol- 
ogy, including paleontology and mineral- 
ogy, and the other of zoology. In 1857 
mineralogy was constituted a separate de- 
partment. In 1861 the department of an- 
tiquities was subdivided into (1) Greek 
and Roman antiquities, (2) coins and med- 
als, (3) Egyptian and Assyrian antiqui- 
ties; and in 1866 the British and medieval 
antiquities were formed into a separate de- 
partment along with the ethnographical 
collections. Between 1880 and 1883 the 
natural history collections were transferred 
to the new Natural History Museum in 
Cromwell Road. 

In our own country the earliest general 
collection of natural history objects formed 
is said by Goode to have been one made at 
Norwalk, Conn., by a Mr. Arnold, This 
was prior to the Revolution. It was de- 
scribed as ‘‘a curious collection of American 
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birds and insects.’’ This collection served 
at least one important purpose, since it is 
said to have awakened in President John 
Adams an interest in natural science which 
led to the founding of the American Acad- 
emy of Arts and Sciences, 

The first natural history museum to be 
established in our country, so far as ap- 
pears from present records, was at Charles- 
ton, S. C., in March, 1773. This was 
founded under the auspices of the Charles- 
ton Library Society. The society urged, in 
order to present a ‘‘full and accurate Nat- 
ural History’’ of the Province, that all the 
‘‘natural Productions, either Animal, Veg- 
etable or Mineral that can be had in their 
several Bounds,’’ be sent to them. It is 
gratifying that this museum has retained 
its existence to the present day and under 
the influence of its present able and ener- 
getic director is younger and stronger than 
ever. As might be expected, Massachusetts 
did not yield long in initiative to South 
Carolina, so that we find the next natural 
history museum to be established in this 
country was at Salem, Mass., in 1799. 
This was founded to provide a permanent 
home for the collection of the East Indian 
Marine Society. Salem was at that time a 
great trading port and its ships traveled 
over all the world. Returning ship-masters 
brought back the products of many lands, 
and these rapidly formed an important col- 
lection. We are glad to record for this 
institution also a continuous career and 
abounding vitality at the present time. An- 
other important early natural history mu- 
seum in this country was the private mu- 
seum of Charles Wilson Peale. Peale was 


a portrait painter of Philadelphia, but, 


though an artist by profession, was much 
interested in natural history. The founda- 
tion of his collection was a few of the bones 
of a mammoth, which he acquired in 1785. 
Sixteen years later he obtained the first en- 
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tire skeleton of this animal which had, up 
to that date, been found. Besides speci- 
mens of natural history his museum con- 
tained wax figures of the different nations 
of the North American Indians, a collection 
of their arms and utensils, other Indian 
and European curiosities, and casts of an- 
cient gems and statues. 

The United States National Museum was 
practically founded in 1846, when, under 
the plans for using the Smithson bequest, 
arrangements were made for a museum in 
what is, incidentally, one of the longest 
sentences on record, as follows: 

Whenever suitable arrangements can be made 
from time to time for their reception, all objects 
of art and of foreign and curious research, and all 
objects of natural history, plants and geological 
and mineralogical specimens belonging to the 
United States, which may be in the city of Wash- 
ington, in whosesoever custody they may be, shall 
be delivered to such persons as may be authorized 
by the board of regents to receive them, and shall 
be so arranged and classified in the building erected 
for the Institution as best to facilitate the exami- 
nation and study of them; and whenever new 
specimens in natural history, geology or mineral- 
ogy are obtained for the museum of the Institu- 
tion, by exchange of duplicate specimens which the 
regents may in their discretion make, or by dona- 
tion which they may receive, or otherwise, the 
regents shall cause such new specimens to be ap- 
propriately classed and arranged. 


In pursuance of this plan, in the build- 
ing erected for the Smithsonian Institution, 
30,000 square feet of space was made avail- 
able for exhibition purposes. Occupancy 
of this was acquired in 1858. This space 
became inadequate after the Centennial 
Exposition, and in 1881 a new building 
providing 90,000 square feet of space was 
added. This building was occupied in part 
by industrial and historical collections, but 
those of natural history required by far the 
largest space. In a little more than twenty- 
five years the natural history collections, in 
which is included anthropology, had so in- 
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ereased in importance and extent that a 
new building having 233,000 square feet of 
exhibition space and 160,000 square feet of 
laboratory and storage space was provided 
for these collections alone. The earlier 
buildings had no provision for laboratory 
or storage space. Another indication of the 
expansion of the National Museum in nat- 
ural history lines is afforded by the fact 
that whereas as late as 1893 there was but 
a single curator or custodian of insects, at 
the present time there are nine. 

In addition to changes in space the Na- 
tional Museum underwent changes from the 
administrative point of view which have 
been described by Goode as follows. There 
were three periods, he says: 

First, the period from the foundation of 
the Smithsonian Institution to 1857, during 
which time specimens were collected solely 
to serve as materials for research. No spe- 
cial effort was made to exhibit them to the 
public or to utilize them except as a founda- 
tion for scientific description or theory. 

Second, the period from 1857, when the 
institution assumed the custody of the ‘‘ Na- 
tional Cabinet of Curiosities,’’ to 1876. 
During this period the museum became a 
place of deposit for scientific collections 
which had already been studied, and these 
collections so far as convenient were exhib- 
ited to the public and, so far as practicable, 
made to serve an educational purpose. 

_ Third, the period beginning with the year 
1876, in which the museum undertook more 
fully the additional task of getting collec- 
tions and exhibited them on aecount of their 
value from an educational standpoint. 

The progress that has here taken place in 
the active acquisition of specimens instead 
of the passive reception of them and in 
paying more attention to exhibition of mate- 
rial, may be said to have characterized all 
active natural history museums in this 
country in the past half century. 
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The colleges of the country were in 
earlier periods, as now, centers to which 
natural history materials normally flowed, 
such materials being both acquired for 
teaching purposes and deposited for safe 
keeping. But the attention and funds de- 
voted to the display and preservation of 
these objects were in most cases, meager, 
and little effective effort towards the estab- 
lishment of a natural history museum in 
connection with a college or university in 
this country seems to have been made until 
that initiated by Professor Louis Agassiz 
at Charleston in 1850 and at Harvard Col- 
lege in 1852. Agassiz’s stay at Charleston 
was too brief to effect noteworthy results, 
but at Cambridge he accomplished much. 
He found little material there suitable for 
illustrating his lectures upon geology and 
zoology and with characteristic zeal and 
energy he set about supplying the defici- 
ency. Indeed it is possible that he regarded 
the founding of a museum as his most im- 
portant work, since he expressed his pur- 
pose to ‘‘consecrate all his energy and abil- 
ity to the creation of a great museum, the 
best arranged and most perfect in the 
world.’’ It is a great tribute to the ability 
and enthusiasm of Agassiz that he was able 
under the shadow of the impending civil 
war to raise the sum of nearly $200,000 
from the legislature and citizens of Massa- 
chusetts for the founding of this museup. 
Agassiz stated his purposes in establishing 
the museum to be: ‘‘ (1) To express in mate- 
rial forms the present state of our knowl- 
edge of the animal kingdom; (2) To make 
the museum a center of original research, 
where men who are engaged in studying the 
problems connected with natural history 
eould find all they needed for comparative 
investigation; and (3) To make the mu- 
seum an educational institution having 4 
widespread influence upon the study, the 
love and the knowledge of nature through- 
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out the country.’’ That this museum has 
fulfilled and is fulfilling these high pur- 
poses no one will gainsay. Not only has it 
been a model institution in itself, but men 
trained in it have been active in the up- 
building of other museums. 

Whether stimulated chiefly by the influ- 
ence of Agassiz or by that of the Salem 
Museum, or if either, I do not know, but in 
1867 the cause of college natural history 
museums was further advanced by the gift 
by George Peabody of $150,000 to Harvard 
College for a museum of archeology and 
ethnology, and of the same amount to Yale 
for a general natural history museum. 
Both of these funds have served to main- 
tain important and valuable museums. A 
large and attractive natural history mu- 
seum has recently been established at 
Princeton University, and many other uni- 
versities and colleges in this country now 
have such museums of size and importance, 
some institutions of lesser means being 
better equipped in this regard than those 
with larger funds. 

The formation of natural history collec- 
tions in connection with the work of learned 
societies has often occurred and has led to 
the founding of several important museums 
in this country. Examples are the Museum 
of the Philadelphia Academy of Scienees, 
founded in 1812, and that of the Boston 
Society of Natural History, founded in 
1830. Such institutions have performed 
services of incaleulable value by their pres- 
ervation of specimens and stimulation of 
continued interest in natural history. 

With the exception of the aid given to the 
Charleston Museum by the city of Charles- 
ton in 1850 the first establishment of a mu- 
seum of natural history under municipal 
auspices in this country seems to have been 
that in New York City in 1869. Leading 
citizens there, realizing the importance in 
the cultural growth of the city of such an 
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institution, procured a charter from the 
legislature and obtained funds by private 
subscription. At first the city was asked to 
erect a single building to shelter both the 
museum of natural history and the museum 
of art, but fortunately sites were granted 
for a building for each. Fortunately also 
the plan of the building designed for the 
natural history museum was on a scale suffi- 
ciently large to provide for future growth. 
The first unit of the contemplated building 
was opened in 1877, and in less than forty 
years a large part of the original plan has 
been carried out, the present magnificent 
structure has been erected and it has been 
filled with precious material. In the view 
of the Hon. Joseph H. Choate, ‘‘the money 
spent by the City of New York in the devel- 
opment of this Museum and the Museum of 
Art is the best investment of public moneys 
ever made by it, whether we consider the 
direct benefit to the people or the prestige 
and character attained by the city as the 
great metropolitan center of knowledge and 
culture.’’ 

While the example set by New York City 
of supporting a great natural history mu- 
seum largely by public funds has not been 
followed in exact form by many other Amer- 
ican cities, the principle has been accepted 
either by the donation of sites and other 
privileges to museums founded by private 
munificence, or by municipal assistance to 
museums inaugurated by learned societies. 
The city of Milwaukee supports its natural 
history museum by a municipal tax, and 
there are gratifying indications that other 
cities will sooner or later adopt this method 
of support of museums. All cities should 
recognize such museums as an essential fea- 
ture of their cultural equipment. Oakland, 
Denver, Providence, Charleston and Grand 
Rapids may be mentioned as cities which 
have already shown sufficient appreciation 


of such institutions to found or support | 
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them. Among institutions supported by 
public funds several state museums which 
are doing work of great importance should 
also be mentioned. 

To the beneficence of single donors has 
been largely due the founding of such mu- 
seums as the Peabody, Field and Carnegie 
Museums. Such gifts as well as those of 
private individuals to museums already 
established show an interest on the part of 
individuals which has been in advance of 
that of the general public. 

The natural history museums of Canada 
have developed chiefly under governmental 
or university auspices, and we are glad to 
note that increased appreciation and sup- 
port seem to be accorded them in recent 
years. 

The National Museum of Mexico has an 
excellent natural history section in which 
important material is preserved. Most 
South American countries maintain natural 
history museums, especially in their cap- 
itals, those of Brazil, Argentina and Chile 
being especially worthy of mention. 

An endeavor to establish natural history 
museums and collections especially adapted 
to the interests of children has marked a 
new line of progress in recent years. The 
results have been very gratifying and prom- 
ise wide usefulness. The purpose of such 
museums was well stated when in the plan 
of the Children’s Museum of Brooklyn it 
was said that its purposes were ‘‘to form 
an attractive resort for children with influ- 
ences tending to refine their tastes and ele- 
vate their interests; to create an attractive 
educational center of daily assistance to 


‘ pupils and teachers in connection with 


school work; and to offer new subjects of 
thought for pursuit in leisure hours.’’ 
Through a somewhat similar movement 
there has been brought about in many local- 
ities close connection between natural his- 
tory museums and school work. This move- 
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ment also seems destined to greatly increase 
the usefulness of natural history museums 
since it widens their appeal and brings 
about an acquaintance of the child with the 
museum which is likely to be an abiding and 
elevating influence, 

The wide-spread public interest and sup- 
port accorded to natural history museums 
which we have noted as occurring in recent 
years seem to mark a new era in their his- 
tory. In earlier years these museums, 
partly perhaps because of the auspices 
under which they were founded, addressed 
their appeal chiefly to the learned and the 
specialist. They either did not endeavor 
to develop or did not succeed in developing 
wide public interest. Such an attitude was 
unfavorable both to the museums themselves 
and to the public. It tended to make the 
museums mere storehouses for the accumu- 
lation of material, and it gave the public an 
unfavorable opinion of their possibilities. 
Much of the awakening which I have noted 
as having taken place has no doubt had its 
origin in the labors of museum workers 
themselves, since they, with marked origi- 
nality and enthusiasm, have shown what 
possibilities in the way of education and 
recreation lay in museums and their con- 
tents. Sir Hans Sloane’s principle of the 
desirability of establishing museums where 
there is a ‘‘great confluence of people’’ 
seems also a sound one, since it is in such 
museums that the most marked develop- 
ment has taken place in the past quarter 
century. This does not mean that splendid 
work is not being done by museums in 
smaller communities, but simply that, since 
larger communities have as a rule larger 
opportunities, they may obtain greater re- 
sults when they improve these opportunities. 

Next to what may be called the democra- 
tization of natural history museums per- 
haps the most significant feature of their 
development in the last quarter century 
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may be said to be the introduction of art 
into their methods of illustration and exhi- 
bition. Not only has a pleasing variety thus 
been gained in the old methods of installa- 
tion, but the attractive and well modeled 
groups which have been made effectively 
supplement the long rows of birds, shells, 
rocks, ete., which constituted the sole ex- 
hibits of earlier museums. In modern prac- 
tise there are thus shown with more or less 
detail not only objects, but their environ- 
ment and surroundings. The lesson taught 
by a single object no longer suffices; it must 
be represented, if possible, in its natural 
setting. This is, consciously or unconsci- 
ously, a recognition of the fact that nothing 
in nature is of isolated origin; it is the prod- 
uct of the working of complex and varied 
forces. These forces, then, should be at 
least hinted at in the representation of the 
object. The food of an organism, the vari- 
ous stages of its development, its habitat 
and its habits must be represented before 
the organism itself can be thoroughly 
understood. But in the development of this 
attractive and fascinating field, one note of 
caution should perhaps be sounded. A 
tendency to prefer imitation to reality is 
not one which those interested in the prog- 
ress of science at least should seek to pro- 
mote. The existence of this tendency from 
early times is shown us in the incident of 
the Greek audience who applauded wildly 
the actor who imitated the squealing of a 
pig, but drove off as an impostor the peasant 
who produced real squeals from a pig 
hidden under his coat. A chance compan- 
ion with whom I visited the battlefield of 
Gettysburg was continually referring with 
enthusiasm to the well-known panorama of 
that battlefield, while in the locality itself 
he took not the slightest interest. Desir- 
able as is the introduction of the best of art 
into our natural history museums, it should 
not usurp the place of science, for other- 
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wise they become museums of art and not 
of science. Highly desirable as are mu- 
seums of art and much as observance of 
the principles of art is needed in the con- 
duct of natural history museums, we should 
not confuse them in modern development. 
Another cause for recent increased inter- 
est in natural history museums is doubtless 
a growing appreciation of the value of na- 
ture study. The exigencies of city life have 
practically closed the book of nature to 
many dwellers in cities. There is one school 
district that I know of in Chicago which 
contains only two trees and at last accounts 
one of them was dying. How shall the 
wonderful lessons of nature of which man 
is after all but a part, be taught to children 
in the city unless there be institutions which 
will depict and reproduce its forms? If 
city life means that thousands of children 
can never see birds, butterflies, flowers, 
rocks, ete., in their native haunts, the city 
should try to provide means to show the 
form and, wherever possible, the substance 
of these things, especially as in doing so it 
ean provide a far larger variety than would 
naturally occur in any single locality. 
Another reason for an increased interest 
in the work of natural history museums 
may arise from a realization of how rapidly 
many of the forms of nature are vanishing 
before the progress of man and his works. 
The leveling of forests, draining of marshes 
and irrigating of deserts cause marked 
changes in nature. The destruction of one 
species makes changes in the habits and 
habitat of others. These in turn react upon 
their environment and cause new confu- 
sion. The practical disappearance of the 


Indian from the North American continent 
was not wholly due to his forcible segrega- 
tion by the white man, but in part at least 
to the destruction of the buffalo, which con- 
stituted his normal food supply. With the 
buffalo disappeared, in part, at least, the 
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wolves and eagles which fed upon them. 
These in turn are doomed to practical ex- 
tinction. A large share of the animals and 
plants inhabiting this continent at the time 
of its discovery by Europeans are not des- 
tined to survive long except as they are pro- 
tected by man, and some will become extinct 
in spite of him. The wild pigeon, so com- 
mon in Audubon’s time that he saw ship- 
loads which had been caught up the Hud- 
son for sale on the wharves of New York 
for a cent apiece, has become entirely ex- 
tinct. Other birds, flowers and even min- 
erals have also become extinct in this coun- 
try since the first coming of the Europeans. 
To museums must be largely assigned the 
work of conserving the remains of such 
forms ere they are absolutely lost. Speci- 
mens which are valuable now will be price- 
less in years to come. As but a single illus- 
tration of the value which specimens pre- 
served now may prove to have later, may 
be mentioned the fact that an important 
link in the study of mutations has lately 
been furnished by specimens collected in 
this country by Michaux in 1785 and pre- 
served in the Natural History Museum of 
Paris. 

Again, interest in natural history mu- 
seums has doubtless been quickened in re- 
cent years through recognition of the evo- 
lutionary trend of nature. This has given 
hew meaning to her works and suggested 
interesting methods for the arrangement of 
collections. Where so well as in museums 
can the successive stages be shown by 
which the progress of nature has gone on, 
by which the creature has become adapted 
to its environment and the fittest has sur- 
vived? As this great law of life is found 
more and more to express nature’s meth- 
ods, its lessons can be convincingly and 
satisfactorily taught by museums. 

While a desire for more knowledge of 
nature has been the prevailing influence in 
the establishment of natural history mu- 
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seums, it should not be forgotten that these 
museums have themselves in turn econtrib- 
uted much to a knowledge of nature. Not 
only has this been done by research work 
and publications, but even in some cases by 
the mere necessity for orderly arrangement 
of museum material. The science of 
archeology is said to have dated its origin 
from the time of the arrangement of the 
Museum of Copenhagen. The study of 
meteorites has been made possible as a sci- 
ence by the accumulation of a large num- 
ber of these bodies by museums. All bio- 
logical sciences must admit their obligations 
to natural history museums for many of the 
data which have aided in their develop- 
ment. 

The brief sketch which has been sub- 
mitted serves to show that natural history 
museums must now be fully recognized as 
an indispensable feature of modern eivili- 
zation, and I believe that the progress of 
civilization will only fix them more firmly 
in this place. The vicissitudes which the 
development of these museums has suffered 
have only emphasized their importance and 
made more evident their functions. The 
cpportunities which now open before them 
are larger and at the same time more clearly 
defined than ever. 

As an ideal toward which not only nat- 
ural history museums, but all museums, so 
far as the outlook at the present day is con- 
cerned, should work, I can not do better 
than to quote, with some slight modifica- 
tions, an utterance of Ruskin: 

The first function of a museum is to give an ex- 
ample of perfect order and elegance. Everything 
should be in its own place, everything looking its 
best because it is there. Nothing should be 
crowded, nothing unnecessary. The museum is 
only for what is eternally right and well done. 
The least things are there and the greatest, and 
all good. The simple may go there to learn, and 
the wise to remember. 

OLIVER CUMMINGS FARRINGTON 

FIELD MUSEUM OF NATURAL HisToRY 
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THE BACTERIA OF THE INTESTINAL TRACT 
OF 

Ir has been stated that the average 
healthy adult on a normal mixed diet ex- 
eretes daily in the feces a number of bac- 
teria, which have been variously estimated 
from 128 billion to 33 trillion. This truly 
enormous number of bacteria would weigh 
approximately 5.5 grams when dried, and 
the nitrogen in this dried mass would be 
about 0.6 gram, corresponding to from 46 
to 50 per cent. of the total fecal nitrogen. 
It is very certain that this number of bac- 
teria is not taken in the food, and, further- 
more, the fecal organisms are not neces- 
sarily the same as those found in the food. 
Hence the conclusion is reached that there 
must be a very great daily proliferation of 
bacteria in the intestinal tract, and in this 
sense the intestinal tract is the most efficient 
and active combined culture medium and 
incubator with which science is familiar. 

The question naturally presents itself, 
why is there such a tremendous growth of 
bacteria daily, and why is it that the bac- 
teria taken in with the food are not those 
which appear in the fecal contents? A 
rapid survey of the life history of the intes- 
tinal bacteria will explain at least some of 
the facts. At birth the intestinal content, 
the meconium, is sterile. This would be 
expected, because the uterine cavity is 
sterile. Very shortly after birth bacteria 
make their appearance in the mouth of the 
new-born, and organisms appear in the 
meconium from four to twenty hours post 
partum, depending upon environmental 
conditions. This initial infection of the 
meconium is a mixed one. Various adven- 
titious organisms, even pathogenic bacteria, 
may appear in it. This is a period of mixed 
infection, and the number of organisms in 
the meconium increases rapidly after the 


1From the Bacteriological Laboratory of the 
Northwestern University Medical School. 
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first food enters the intestinal tract. After 
two to three days post partum, when the 
intestinal tract has become thoroughly per- 
meated with milk, the organisms observed 
in the feees—for the meconium has largely 
disappeared by this time—begin to assume 
a monotony of form and a regularity of 
type, which contrasts sharply with the pre- 
ceding period of mixed infection. This is 
a transitional period during which the per- 
manent characteristic nursling bacteria ap- 
pear and soon become dominant. 

The types of bacteria which constitute 
the normal fecal flora of the nursling are 
few in number and definite in their chem- 
ical characters. The most prominent of 
these, B. bifidus, so-called because of its 
developmental peculiarities in artificial 
media, is a strict anaerobe. Other organ- 
isms, the so-called Kopfchen bacillus, B. 
coli, B. lactis aerogenes and Micrococcus 
ovalis, are, as a rule, very much fewer in 
numbers than B. bifidus, and, under normal 
conditions, apparently less important. The 
question arises, why should an obligate 
anaerobe, as B. bifidus, dominate the nurs- 
ling’s intestinal flora? It must be remem- 
bered that breast milk, which is the normal 
diet of the nursling, consists monotonously 
of about 7 per cent. of lactose, about 3 per 
cent. of fat, and but 1.5 per cent. of pro- 
tein. Consequently, the intestinal tract of 
the infant under ordinary conditions is 
practically continuously bathed in a nu- 
trient medium containing at all times at 
least a minimal amount of sugar. The 
normal infantile feces is always slightly 
acid in reaction, and this acid is lactic acid 
chiefly. It is a significant fact that the 
dominating organism, B. bifidus, is a lactic 
acid-producing microbe. It is also a signif- 
icant fact that the reaction of the normal 
nursling feces is acid enough to inhibit the 
growth of practically all putrefactive bac- 
teria; there are few or no putrefactive bac- 
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teria in the normal infantile feces. There 
appears to be a definite relationship be- 
tween the high percentage of lactose, the 
dominance of an obligately lactic acid-fer- 
menting organism, and the absence of 
putrefactive bacteria in the normal in- 
fantile intestinal flora, This infantile 
flora, furthermore, appears to be a protec- 
tive one in the sense that it inhibits the 
growth of bacteria which might produce 
either putrefaction or disease. These 
latter organisms are somewhat intolerant of 
lactic acid. It may be remarked paren- 
thetically that one of the first indications 
of intestinal disturbance in infants is the 
temporary or even permanent disappear- 
ance of this lactic-acid flora, 

B. bifidus is an organism which does not 
thrive in artificial media in the absence of 
sugars, and it is not surprising to find, 
therefore, that as the breast-fed infant be- 
comes older and its dietary demands more 
varied, B. bifidus tends to disappear from 
the fecal mass. In the case of bottle-fed 
babies, this disappearance practically coin- 
cides with the substitution of cow’s milk 
for human milk. Cow’s milk contains rela- 
tively less sugar and more protein than 
human milk. In either instance, the de- 
crease of B. bifidus appears to follow very 
closely, under normal conditions, the 
change in diet which results in a dimin- 
ished amount of carbohydrate in propor- 
tion to the nitrogenous substance. That is 
to say, as the proportion of protein in- 
creases and the proportion of carbohydrate 
decreases in the diet, B. bifidus also tends 
to decrease. The decrease in the typical 
nursling organisms is accompanied by an 
inerease in the numbers of B. coli which 
then dominate the intestinal tract and 
form about 80 per cent., roughly, of the 
total living fecal organisms of adolescence, 
and which persist in this proportion in 
normal individuals until death. 
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B. coli differs from B. bifidus in one note- 
worthy respect. B. bifidus, as has been 
pointed out before, is a strictly, almost 
obligately, fermentative organism: it does 
not grow in the absence of sugars. B. coli 
is far more plastic in this respect: it can 
grow equally well in media containing pro- 
tein and utilizable carbohydrate, or in 
media from which utilizable carbohydrates 
are excluded. It can accommodate its 
metabolism to the varying foods presented 
to it in the intestinal contents. This plas- 
ticity of the colon bacillus and its ability 
to develop in the average intestinal con- 
tents, explains in a satisfactory manner the 
dominance of this organism throughout 
life. 

Turning now to the distribution of bac- 
teria in the intestinal tract of the normal 
adults, it is found that the stomach con- 
tents are practically sterile under normal 
conditions. The usual explanation for this 
sterility is the acidity of the gastric con- 
tents, and while this explanation may not 
be wholly satisfactory, it suffices for the 
moment. When the hydroehlorie acid 
acidity of the stomach contents becomes 
diminished through disease, it is found that 
the numbers of bacteria in the stomach con- 
tents may increase greatly. The duo- 
denum also during those periods when it is 
empty is practically sterile. The bacterial 
population increases as duodenal digestion 
increases, and diminishes as the duodenal 
contents are passed om to the lower levels. 

The greatest number of bacteria, living ~ 
bacteria, that is, is found in the region of 
the ileocecal valve and the ascending 
Here the contents 


stagnate, as it were, and they eventually 
become so desiccated through the with- 
drawal of water that bacterial life is re- 
tarded. From the ascending colon pro- 
gressively to the end of the intestinal tract 
the number of living bacteria under ordi- 
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nary conditions appears to diminish, al- 
though there are even in the fecal con- 
tents great numbers of living organisms, 

The significance of the intestinal flora 
has been variously interpreted. Various 
theories have been proposed to explain 
their relation to the well-being of man. 
The theory which has received the greatest 
attention is that one which assumes that 
the normal intestinal bacteria assist the 
digestion of food for the host through the 
elaboration of certain ferments, and also 
that these organisms are under normal con- 
ditions in a sense a protection to the host ia 
that their activities are in opposition to 
those of adventitious pathogenic bacteria, 
which might otherwise gain a foothold in 
the intestinal tract and become invasive. 
A certain amount of theoretical evidence 
was originally brought forth in support of 
the digestive action of the intestinal bac- 
teria: it was assumed that in the herbivora 
certain cellulose-dissolving bacteria were 
very active and that the activities of these 
bacteria made assimilable the otherwise re- 
sistant cellulose. 

Certain observers have attempted to ap- 
proach the problem of the significance of 
the intestinal bacteria from another point 
of view. Nuttall and Thierfelder de- 
livered guinea-pigs by Cesarean section 
and attempted to raise them in a sterile en- 
vironment on sterile food. For two weeks 
these sterile guinea-pigs increased in 
weight and appeared to be reasonably 
healthy. These observers drew the conclu- 
sion that the intestinal bacteria were not 
necessary for the well-being of these guinea- 
pigs at least. These experiments were not 
accepted by Schottelius as being eonclusive. 
He claimed that the experiments were not 
carried on long enough. Schottelius ex- 
perimented with chicks hatched from 
sterile eggs. Parenthetically, it should be 
remarked that Schottelius had the greatest 
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difficulty in finding sterile eggs to start 
with. However, after considerable investi- 
gation he succeeded in getting a consider- 
able number of sterile eggs which he di- 
vided into three groups. These were in- 
cubated under sterile conditions, and the 
chicks developing from one group were 
kept in an absolutely sterile environment 
and fed on sterile food; a second group 
were kept under the same conditions for 
ten days and then fed with infected food; 
the third group were controls and were 
kept under ordinary conditions. The first 
group, the sterile chicks, did well for ten 
days, but after that time their development 
was seriously retarded. The second group 
also did well for ten days, and then, as the 
first group began to exhibit signs of ab- 
normalities, they were placed on infeeted 
food: they gained rapidly. The third 
group, kept under ordinary conditions, did 
well from the start. Schottelius believed 
that his experiments showed that the in- 
testinal bacteria were necessary for the de- 
velopment and well-being of chicks. 

Madame Metschnikoff made similar ob- 
servations on tadpoles, and Moro per- 
formed the same experiments with turtles. 
These observers agree with Schottelius that 
the intestinal flora appear to be necessary 
for the well-being of the animals they ex- 
perimented on, 

A line of evideace which is somewhat 
different from this was brought forward by 
Levin. He examined the fecal contents of 
many Arctic mammals in the Arctic re- 
gions, and he found few or no bacteria in 
them. He believed that an intestinal flora 
was unnecessary for the development of 
these animals. It should be remarked par- 
enthetically, however, that Arctic mammals 
brought to the temperate regions rapidly 
acquire an intestinal bacterial flora, and 
these organisms do not seem to interfere 
with the well-being of their host. 


; 


212 


The net result of these experiments 
would suggest that man has a bacterial 
population in his intestinal tract; that 
under normal conditions the organisms in 
the intestinal tract are fairly characteristic 
and constant; normally they are harmless ; 
they may be protective; and that up to the 
present time it is practically impossible to 
get rid of them. 

Attempts have been made to sterilize the 
intestinal contents, either by administering 
sterile food or by the use of antiseptics. 
Sterile food appears to reduce somewhat 
the numbers of intestinal bacteria, but the 
reduction is not great, and this line of 
experimentation has not been successful. 
Many different kinds of antiseptics have 
also been tried, and while various results 
have been claimed, the net result appears 
to be that the temporary reduction in num- 
bers, which is frequently observed, is 
largely referable to increased peristalsis 
and quick removal of the intestinal con- 
tents. It has become apparent from these 
observations that the strength of anti- 
septics necessary to sterilize the intestinal 
contents would be sufficient to kill the host 
long before the bacteria were eliminated. 

The intestinal bacteria may become a 
menace to the health of the host. Occa- 
sionally, adventitious bacteria, as the 
typhoid, dysentery, cholera, or para- 
typhoid organisms, much less commonly the 
tubercle bacillus, may gain lodgment in the 
intestinal tract, increase greatly in num- 
bers, invade the tissues of the host, and, if 
care is not taken to sterilize the feces, pro- 
duce progressive disease from host and 
host. From the individual point of view 
the intestinal flora under ordinary condi- 
tions are innocuous, and perhaps even to 
a moderate degree protective. Under 
abnormal conditions, when progressively 
pathogenic bacteria gain a foothold in the 
intestinal tract, the intestinal flora may be- 
come a menace to health and even to life. 
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The significance of the intestinal contents 
to man in general is perfectly obvious. 
The tremendous numbers of bacteria which 
ean be excreted daily, particularly if they 
happen to be disease-producing, as typhoid, 
may become a matter of real concern to the 
health of communities, for the disposal of 
feces in a manner to render them innocuous 
is not a particularly simple matter. Once 
the intestinal bacteria have escaped into 
water supplies, or have gained access to 
foods, the progressive damage which may be 
brought about may be very great. 


A. I, KENDALL 


NORTHWESTERN UNIVERSITY 


PROTECTION OF BIRDS IN THE MALAY 
PENINSULA 


Dr. WitutiAm T. Hornapay, director of the 
New York Zoological Park, has received the 
following letter, written on July 12, from the 
officers of the Dutch committee on the protec- 
tion of birds, of which Dr. C. Kerbert, director 
of the Amsterdam Zoological Gardens, is chair- 


man: 


We are pleased to be able to inform you that 
the committee for the advancement of a prohibit- 
ion of the export of birds and parts of birds from 
the Dutch Colonies has received from the corres- 
ponding member of the committee, Dr. J. C. 
Kénigsberger, director of ‘‘ ’s Lands Plantentuin’’ 
at Buitenzorg, Java, the following information 
about the shooting of birds of paradise: 

1. This year (and probably also in future) the 
shooting is limited to these species: Paradisea 
minor, Seleucides nigricans and Ptilornis magnifi- 
cus. The export of skins of all other species is 
prohibited by the Dutch Colonial Government, and 
these skins have therefore no commercial value. 

2. Shooting is totally prohibited in the islands 
of the ‘‘Radja Ampat’’ group (Misole, Sala-- 
watti, Batanta and Waigou), and in those of the 
Geelvink Bay in New Guinea, as well as in two 
large reservations on New Guinea, on both sides 
of the Geelvink Bay. 

By these means the protection of the rarer birds 
of paradise is obtained, and we have every hope 
that in future the shooting of all birds of para- 
dise will be totally stopped. 
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The three species not yet protected are the 
lesser birds of paradise, the twelve-wired bird 
of paradise and the rifle-bird. Inasmuch as 
bird protection continually gains in public 
favor, it is safe to predict that within a rea- 
sonable time all the birds of the Dutch East 
Indies will receive the complete protection that 
an embargo on exportations easily can afford. 
In this connection it is to be noted that on 
January 1, 1915, a law prohibiting the impor- 
tation of wild bird’s plumage for commercial 
purposes went into effect over the whole 
dominion of Canada, and thus the prohibition 
now covers North America north of Mexico. 


REVERCHON PARK, DALLAS, TEXAS 


At a recent meeting of the park board of 
Dallas, a tract of land of 36 acres recently 
purchased and provisionally named “ Turtle 
Creek Park ” was formally named “ Reverchon 
Park” in honor of the botanical work of Mr. 
Julien Reverchon. 

Julien Reverchon was born near Lyons, 
France, in 1837. When eighteen years of age 
he came with his father to America and 
settled in the French colony near Dallas. In 
France when fourteen years of age he had a 
collection of 2,000 species of plants. Through- 
out fifty years at Dallas up to his death in 
1905 he continued active work in the collec- 
tion and study of plants. The estimate of his 
worth and work is perhaps best given in the 
words of botanists who knew him well, as here 
indicated. 

Dr. E. G. Eberle, intimately associated with 
him, here states: 


It was largely due to his efforts that the Texas 
flora became known. He freely contributed botan- 
ical specimens to various institutions of science 
and learning, to the agricultural department of 
the United States and to the Smithsonian Institu- 
tion. His collection included plants not only of 
Texas but of all parts of North America and for- 
eign countries, totaling more than 10,000 specimens 
representing more than 3,000 species. 


This collection was secured for the Missouri 
Botanical Garden in 1906, 
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Dr. Asa Gray many years ago in naming the 
genus Reverchonia referred to him as “ a valu- 
able correspondent, an acute and sedulous 
botanist.” 


Dr. Wm. Trelease, University of Illinois: 


I, indeed, think that Dallas should commemo- 
rate in one of its parks the name of Julien Rever- 
chon, a man of rare intelligence and enthusiasm 
whose work on the native plants of Texas and 
particularly of Dallas County, will ‘long stand as 
of the fullest and best. 


Dr. J. M. Greenman, Missouri Botanical 
Garden, St. Louis: | 


The scientific value of Mr. Reverchon’s botan- 
ical work is sufficient to insure his name a perma- 
nent place in the literature of the botany of Texas 
and the great southwest. Duplicates of his col- 
lections occur in many of the leading herbaria of 
the world. 


Dr. Wm. L. Bray, Syracuse University 


(formerly professor of botany, State Univer- 
sity of Texas): 


. In the case of Reverchon, however, this 
naturalist instinct was, perhaps, of a more cosmo- 
politan character. He and his two brothers had 
been collectors over very wide areas. He was in a 
position to give discerning judgments as to plants 
and plant conditions in a territory toward which 
the eyes of people in both America and Europe 
were turned. A precursor of our modern ecolog- 
ical plant geographer, his was a notable life which 
had relation to the unworked field, on the one hand, 
and the working botanical centers, on the other. 
We have few such intermediaries nowadays, un- 
fortunately. 


Dr. John M. Coulter, University of Chicago: 


I have your letter in reference to naming one 
of your parks ‘‘ Reverchon Park.’’ 

It seems to me that nothing could be more ap- 
propriate, for to the botanists of the country the 
name of Reverchon has always been identified with 
our early knowledge of the flora of Texas. It 
seems to me that it would be regarded by the bo- 
tanical fraternity in general as a very happy 
method of remembering a botanist whom Texas 
should not forget. 


Dr. Charles S. Sargent, Arnold Arboretum, 
Jamaica Plain, Mass.: 


No one did more than Reverchon in exploring 
the flora of Texas. He made it possible for 
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others to make known the remarkable richness of 
the Texas flora. His name is well known and 
highly respected by every one interested in Ameri- 
can plants. He was an accomplished botanist and 
an indefatigable collector and it is proper that 
this distinguished citizen of Dallas should be hon- 
ored in the way you suggest. 


“Reverchon Park” is a wooded tract along 
Turtle Creek in the north part of Dallas and 
is capable of great beautification. 

O. C. CHARLTON 

DALLAS, TEXAS, 

June 18, 1915 


f 
BRITISH SCIENTIFIC MEN IN MILITARY 


SERVICE 


THERE is published in Nature a list of mem- 
bers of the scientific staffs of universities and 
other institutions of higher education who have 
enlisted in the British army or navy, including 
the medical and engineering services. The lists 
for the Universities of Oxford and Cambridge 
are as follows: 

OXFORD 

Adams, P. E. H., reader in ophthalmology, Cap- 
tain R.A.M.C. 

Bazett, H. C., demonstrator in pathology, Lieuten- 
ant R.A.M.C. 

Bourne, Dr. G. C., Linacre professor of compara- 
tive anatomy, Major 12th Worcesters. 

Buxton, L. H. D., demonstrator in physical anthro- 
pology, 2d Lieutenant. 

Collier, W., Litchfield lecturer in medicine, Major 
R.A.M.C. 

Dodds-Parker, A. P., Litchfield lecturer in surgery, 
lecturer in applied anatomy, Lieutenant-Colonel 
RAMC. 

Douglas, Dr. C. G., demonstrator in physiology, 
Lieutenant R.A.M.C. 

Douglas, J. A., demonstrator in geology, 2d Lieu- 
tenant R.A.M.C. 

Dreyer, G., professor of pathology, honorary con- 
sulting pathologist, 3d Southern General Hos- 
pital. 

Foster, E. C., assistant demonstrator in human 
anatomy, Major R.A.M.C. 

Gibson, Dr. A. G., lecturer in morbid anatomy, 
Captain R.A.M.C. 

Gill, W. B., demonstrator in physics, Lieutenant 
R.G.A. 

Gunn, J. A., reader in pharmacology, Lieutenant 
R.A.M.C. 
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Hasell, E. W., demonstrator in rural economy, 
Lieutenant. 

Jenkin, C. F., professor of engineering science, 
Lieutenant R.N.V.R. (air service). 

Jenkinson, Dr. J. W., lecturer in embryology, Cap- 
tain (killed in action at Dardanelles, June 4, 
1915). 

Ogilvie, A. G., demonstrator in geography, Lieu- 
tenant Royal Field Artillery. 

Osler, Sir W., regius professor of medicine, Hon, 
Colonel 8. Midland Division R.A.M.C. 

Smith, G. W., demonstrator in comparative anat- 
omy, Captain. 

Tizard, H. T., demonstrator in physics, 2d Lieu- 
tenant Royal Garrison Artillery, attached R.F.C. 

Townsend, J. S. E., Wykeham professor of phys- 
ics, Lieutenant R.N.V.R. (air service). 

Walker, Dr. E. W. A., lecturer in pathology, hon- 
orary consulting pathologist, 3d Southern Gen- 
eral Hospital. 


CAMBRIDGE 


Assheton, Dr. R. T., lecturer in animal embryol- 
ogy, 2d Lieutenant. 

Bragg, W. L., lecturer in natural sciences, 2d Lieu- 
tenant. 

Deighton, F., teacher of vaccination, Lieutenant 
R.A.M.C, 

Dunlop, J. G. M., assistant-lecturer in chemistry, 
Lieutenant (died August 26, 1914). 

Entwistle, F., second observer, the Observatory, 
Lieutenant. 

Fay, C. R., Gilbey lecturer in agriculture, 2d Liew 
tenant. 

Gray, J., demonstrator in comparative anatomy, 
2d Lieutenant. 

Gregory, R. P., university lecturer in botany, Lien- 
tenant. 

Hele, T. Shirley, lecturer in natural sciences, Cap- 
tain R.A.M.C. 

Heycock, C. T., Goldsmiths’ reader in metallurgy, 
Lieutenant-Colonel. 

Hill, A. V., Humphrey Owen Jones lecturer in 
physical chemistry, Captain. ; 

Hindle, E., assistant to Quick professor of biology, 
Lieutenant R.E. (signalling section). 

Hopkinson, B., professor of mechanism and ap- 
plied mechanics, Major C.U.O.T.C. 

Inglis, C. E., lecturer in mechanical engineering, 
Lieutenant Royal Engineers, 

Kempson, F. C., demonstrator of human anatomy, 
Lieutenant R.A.M.C. 

Lees, S., fellow of St. John’s, Engineer-Lieuten- 
ant R.N. 
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Littlewood, J. E., lecturer in mathematics, 2d 
Lieutenant R.G.A. (Wessex). 

Lucas, Dr. K., demonstrator in physiology, Army 
Aircraft Factory. 

Marrack, J. R., fellow of St. John’s, working at 
the Research Hospital, Cambridge, Lieutenant 
R.A.M.C. 

Moss, W., junior observer, Solar Physics Observa- 
tory, Cadet Cambridge University O.T.C. 

Myers, Dr. C. S., lecturer in experimental psychol- 
ogy, Major, R.A.M.C. 

Nicholas, T. C., sub-lecturer in geology, Staff- 
Major Mediterranean Force. 

Parker, W. H., sub-lecturer in agriculture, 2d 
Lieutenant 11th Suffolk. 

Peters, R. A., research fellow (physiology), Gon- 
ville and Caius, University demonstrator, Lieu- 
tenant R.A.M.C. 

Potts, F. A., director in natural science, Trinity 
Hall, 2d Lieutenant 9th West Riding Regiment. 

Roberts, H., lecturer in physiology and anatomy, 
Lieutenant R.A.M.C. 

Robertson, D. H., sub-lecturer in economics, 2d 
Lieutenant 11th London. 

Rolston, W. E., junior observer, Solar Physics Ob- 
servatory, Lieutenant East Kent Regiment. 

Stratton, F. J. M., University lecturer in astro- 
physics, Captain 20th Div. Syn. Co., R.E. 

Thirkill, H., demonstrator in experimental phys- 
ies, 2d Lieutenant R.E. 

Thomas, H. H., curator of botanical museum, 24 
Lieutenant Chesh. Brigade R.F.A. 

Wilson, G. H. A., lecturer in mathematics, Cap- 
tain (Army). 

Woodhead, G. Sims, professor of pathology, Lieu- 
tenant-Colonel R.A.M.C. 

Wright, C. 8., lecturer in surveying and cartog- 
raphy, 2d Lieutenant Royal Engineers. 


THE AMERICAN CHEMICAL SOCIETY 


Tue fifty-first meeting of the American 
Chemical Society will be held in Seattle, 
Wash., Tuesday, August 31, to Friday, Septem- 
ber 3, inclusive. A special train will leave 
Chicago at 5.05 p.m. August 26, over the 
Northwestern Railroad. One and one-half days 
will be spent at Glacier National Park; one day 
at Mt. Ranier National Park; one day as the 
guests of the Oregon Section at Portland, Ore., 
including luncheon and an excursion on the 
Columbia River. The members will disband 
following a smoker to be given by the Cali- 
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fornia Section of the society in San Francisco, 
at Techau Tavern, on the evening of Septem- 
ber 6. 

The Arctic Club, located across Profontaine 
Square from headquarters, will keep open house 
to delegates. Dining room and ladies’ dining 
room open all day. <A limited number of 
rooms are available and delegates may secure 
the same by writing M. J. Falkenburg, Pioneer 
Square, Seattle. 

A feature of the meeting will be two sympo- 
siums by the Industrial Division, one a general 
symposium completing the symposium at New 
Orleans and especially devoted to the progress 
of chemistry in special lines of chemical indus- 
try. Papers have been promised pointing out 
the influence of the chemist upon the following 
industries, and his accomplishments therein: 


‘*Tron and Steel,’’ George W. Sargent. 
‘*Tron and Steel,’’ A. S. Cushman. 
‘*Perfumery,’’ Alois von Isakovies. 
‘*Perfumery,’’ E. T. Beiser. 

‘*Lead,’’? G. W. Thompson. 

‘*Paints and Varnishes,’’? Maximilian Toch. 
‘*Petroleum,’’ David T. Day. 
‘*Tiluminating Gas,’’ Sidney Mason. 


A symposium will also be held on the distilla- 
tion of wood, papers having been promised by 
the following experts in this line: J. R. 
Withrow, J. E. Teeple, Mare Darrin, Charles 
H. Herty, Bailey Tremper and Newton Critus. 

The general program of the meeting is as 
follows: 

Monday, August 30 


7 P.M.—Council dinner, 


Tuesday, August 31 | 


10 a.M.—Address of welcome by Henry Suzzallo, 
president of University of Washington. Re- 
sponse by Charles H. Herty, president, American 
Chemical Society. Address, ‘‘Chemical Indus- 
try,’’ by Dr. Leo H. Baekeland. Response, 
‘*Tndustrial Resources and Opportunities of the 
Pacific Northwest,’’ by Dr. H. K. Benson. 

1.30 p.M.—Sympcsium Industrial Division. 

8 p.M.—Complimentary Smoker by Seattle Com- 
mercial Club. 


Wednesday, September 1 


10 a.M.—Division meetings, campus. 
1.30 P.M.—Division meetings, campus. 


216 


4.30 P.M.—Automobile trip over boulevards. 
8 P.M.—President’s address, President Charles H. 
Herty. Business meeting. 


Thursday, September 2 
Excursion on Puget Sound. 
8 p.M.—Subscription banquet (place to be ar- 
ranged) price, $3. 


Following are the addresses of the divisional 


secretaries : 
Divisions : 
Agricultural and Food Chemistry: G. F. Mason, 
H. J. Heinz Company, Pittsburgh, Pa. 
Biological Chemistry: I. K. Phelps, Bureau of 
Chemistry, Washington, D. C. 
Fertilizer Chemistry: B. F. Carpenter, Virginia- 
Carolina Chemical Company, Richmond, Va. 
Industrial Chemists and Chemical Engineers: 
S. H. Salisbury, Jr., Lehigh University, South 
Bethlehem, Pa. 
Organic Chemistry: C. G. Derick, 619 Indiana 
Ave, Urbana, II. 
Pharmaceutical Chemistry: F. B. Eldred, Chair- 
man, Eli Lilly & Company, Indianapolis, Ind. 
Physical and Inorganic Chemistry: R. C. Wells, 
U. S. Geological Survey, Washington, D. C. 
Section: 
Water Sewage and Sanitation: Harry P. Cor- 
son, State Water Survey, Urbana, Illinois. 


Abstracts of papers should be prepared and 
brought to the meeting, or, even better, sent to 
the secretary in advance thereof. Members 
sometimes fail to realize how important this is 
to the success of the society and to the proper 
advertisement of the meeting itself. Unless 
abstracts of the papers are brought to the meet- 
ing and early placed in the hands of the secre- 
tary, there is no opportunity for proper public- 
ity in the local press, which is of very great 
advantage to the society. Members will greatly 
aid the secretary’s office by remembering this 
fact. Articles not exceeding 100 words in 
length will be printed in Science. 

The final program will be sent to all mem- 
bers of the Puget Sound Section, to members 
of the council, and to all members who make 
special request therefor by postal card to this 
office. The expense of printing and mailing 
this program is so great that it will be sent only 
to those who especially desire it on account of 
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their intention of attending the meeting, 
Other members will find it printed in the soci- 


ety’s journals. Cuartes L. Parsons, 


Secretary 
Box 505, WASHINGTON, D. C. 


SCIENTIFIC NOTES AND NEWS 


Tue Baumgartner prize of the Vienna Acad- 
emy of Sciences has been awarded to Dr. Hein- 
rich Rubens, professor of experimental physics 
in the University of Berlin. Other prizes have 
been awarded to Dr. Gustav Herglotz, professor 
of mathematics at Leipzig, and to Dr. Wilhelm 
Trendelenburg, professor of physiology at 
Innsbruck. 


Proressor G. MILLER, provincial 
geologist of Ontario, has been awarded the gold 
medal of the Institute of Mining and Metal- 
lurgy of Great Britain. 

Proressor R. A. Miurkan, of the Depart- 
ment of Physics, has been elected president of 
the University of Chicago Chapter of Phi Beta 
Kappa. 


Mr. H. W. Moncoxton, Dr. A. B. Rendle, 
Professor A. C. Seward and Dr. A. E. Shipley 
have been appointed vice-presidents of the 
Linnean Society for the ensuing year. 


At the last meeting of the general committee 
of the Imperial Cancer Research Fund Sir 
Thomas Barlow was nominated for election as 
an additional member of the executive com- 
mittee, and Sir Rickman J. Godlee was elected 
a member of the general committee, 


Dr. WILHELM TraBert has, on account of his 
health, retired from the chair of physics in the 
University of Vienna and from the director- 
ship of the Bureau of Meteorology and Geody- 
namics. 


Dr. Kart Repwicn, professor of geology in 
the German Technical School at Prague, has 
been elected to be rector for the forthcoming 
year. 


THe trustees of the Beit fellowships for 
scientific research, which were founded and en- 
dowed two years ago by Mr. Otto Beit in order 
to promote the advancement of science by 
means of research, have, as we learn from the 
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London Z'imes, recently elected to fellowships 
the following: Mr. William Burgess Haines, 
B.Se., of Leytonstone; Mr. Christopher K. 
Ingold, B.Se., of Chiswick, and Mr. Henry N. 
Walsh, B.E., of Cork. Mr. Haines studied at 
University College, London, from 1907 to 1913; 
at the University of Géttingen, 1913-14; and 
has since been at the Imperial College. Mr. 
Ingold was an exhibitioner of the University 
of London in 1912, and a royal scholar in 
1913; from 1911 to 1913 he was at the Hartley 
University College, Southampton. Mr. Walsh 
received his education in Ireland. He was a 
scholar, medallist and prizeman at University 
College, Cork, and is now assistant to Professor 
Alexander. The three fellows will carry on 
their respective researches in the Imperial Col- 
lege of Science and Technology. 


Mr. Cuartes F, Brooks, of the U. S. Depart- 
ment of Agriculture, has visited the Weather 
Bureau and Agricultural Experiment Stations 
throughout the southern, western and central 
states to study the geographical distribution of 
farm enterprises, the distribution of farm labor 
throughout the year and the climatic element 
involved. 


Netson ©. Brown, professor of forest utili- 
zation in the New York State College of For- 
estry, is spending the summer in a study of 
forest utilization and management in the na- 
tional forests which are maintained by the 
government in the Rockies and Cascades. He 
will secure material for class and laboratory 
work and for the Forestry Museum of the 
college. 

Proressor G. N. Stewart, director of the 
H. K. Cushing Laboratory of Experimental 
Medicine, Western Reserve University, is 
spending the summer in England. Dr. David 
Marine, associate professor of experimental 
medicine, has also gone abroad. He will be 
associated with Dr. Alexis Carrel in the study 
of wound infections at Compiégne, France. 

Mr. Henry G. Bryant, of Philadelphia, has 
returned from a journey which led him through 
the Panama Canal, down the west coast of 
South America with visits to Cuzco and La 
Paz, across the Andes and home via Buenos 
Aires and Rio de Janeiro. 
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At the meeting of the Society for the Study 
of Inebriety held in the rooms of the Medical 
Society of London, on July 13, Major Leonard 
Darwin, president of the Eugenics Education 


Society, opened a discussion on alcoholism and 
eugenics. 


THE annual meeting of the Society of Chem- 
ical Industry will be held at the Municipal 
School of Technology, London, on July 14-16, 
when Professor G. G. Henderson, will deliver 
the presidential address, 


JOSEPH TARRIGAN MONELL, the St. Louis ento- 
mologist and mining engineer, has died at the 
age of fifty-eight years. The death has al- 
ready been recorded in ScrENcE, but the name 
was incorrectly given. 


Coal operators and miners in western Penn- 
sylvania and West Virginia paid on July 15 
tribute to the memory of Dr. Joseph A. 
Holmes, late chief of the United States Bu- 
reau of Mines, whose funeral was held in 
Washington on that day. Many mines sus- 
pended for an hour their work. The Pitts- 
burgh experiment station of the bureau was 
closed. 


Mr. G. F. Cuampers, known for his numer- 
ous popular astronomical works, died on May 
24, at the age of seventy-four years. Mr. 
Chambers was for a time one of the vice- 
presidents of the British Astronomical So- 
ciety. 


THE entomological collection of the Bureau 
of Science at Manila has been transferred to 
the University of the Philippines, and is now 
located in ample quarters at the College of 
Agriculture, Los Bafios, Laguna, P. I. 65 
kilometers from Manila by railroad. This col- 
lection, which contains most of the types of 
Philippine insects, described by European and 
American specialists during the past twelve 
or thirteen years, and containing, at present, 
more than 300,000 pinned specimens, together 
with aleoholic and biological material, will be 
materially increased in value by the collecting 
of faculty and students in the exceedingly rich 
faunal regions of Los Baiios, Mt. Maquiling 
and Mt. Banahao. Mr. Charles S. Banks, as- 
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sociate professor of entomology and chief of 
the department, writes that entomologists visit- 
ing the Philippines will be cordially welcomed 
to the laboratories and every facility for their 
comfort will be placed at their disposal. 


EXPLoRATIONS being made in the Westhaver 
mounds six miles south of Circleville by Cu- 
rator William C. Mills, of the Ohio Archeo- 
logical and Historical Museum, the Ohio State 
University, have brought to light interesting 
relics of aboriginal burial mounds. This 
mound is 16 feet high and 100 feet in diam- 
eter, about 2,000 cubic feet of earth, and every 
inch must be carefully examined. A total of 
fifteen burials was found in the mound, four 
of them in graves below the surface or base of 
the mound, and the remainder in the mound 
proper. In many cases the skeletons were 
found to be lacking one or more bones, and in 
one case the skull alone was found. This was 
explained by Dr. Mills as indicating the cus- 
tom of reburial, practised by the mound build- 
ers. At one point in the explorations a huge 
grave was opened, extending five feet below 
the base line. In the grave were found three 
skeletons, placed side by side—two adults and 
a child. The adults, probably a man and a 
woman, were almost six feet in height, while 
the third skeleton was that of a child perhaps 
seven years old. Dr. Mills and his party will 
spend most of the summer working in this 
mound. 


UNIVERSITY AND EDUCATIONAL NEWS 


Proressor C. H. Eicenmanw: has been reap- 
pointed research professor in zoology, Indiana 
University, for the year 1915-16. He will de- 
vote his time to the study of South American 
freshwater fishes. 


At the University of Michigan, Dr. Alex- 
ander G. Ruthven has been promoted to the 


positicn of professor of zoology. He will re- 
tain the directorship of the Museum of Zoology. 


Tue following promotions and appointments 
have been made by the trustees and medical 
faculty of Western Reserve University: 
William Evans Brunner, A.M., M.D., clinical 
professor of ophthalmology, to be professor of 
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ophthalmology, with seat and vote in the faculty, 
H. H. McGregor, Ph.D., to be instructor in 
biochemistry; C. D. Christie, A.B., M.D., 
demonstrator of medicine and medical resident 
of Western Reserve University and Lakeside 
Hospital, to be director of the Clinical Re- 
search Laboratory at Lakeside Hospital, and 
Russell J. Collins, A.B., M.D., to be demon- 
strator of pharmacology. 


In the University of Nebraska School of 
Medicine, Dr. Max Morse becomes assistant 
professor of biological chemistry. 


C. E. Howe tt, of the University of Missouri, 
and E. B. Kranz, of Iowa State College, have 
been appointed to the division of animal hus- 
bandry at the State College of Washington. 


Dr. JoHaNNes THIELE, professor of chemis- 
try at Strassburg, has declined a call to suc- 
ceed Professor Wallach at Gottingen, and Dr. 
Friedrich Paschen, professor of physics at 
Tiibingen, has likewise declined to succeed 
Professor Riecke in the same institution. 


DISCUSSION AND CORRESPONDENCE 
CANCER AND HEREDITY 


In Dr. Slye’s recent communication! con- 
cerning the inheritance of cancer, reference is 
made by way of illustration to a type of color 
inheritance which, since it is quite contrary to 
the more generally accepted principles of Men- 
delian inheritance, requires critical comment. 

On page 160 she states “Let me at this 
point recall some of the basic facts of hered- 
ity.” She then proceeds, using the customary 
Mendelian terms “dominant” and “ reces- 
sive,’ to describe a cross between gray and 
albino mice, and indicates results which are 
incompatible with those of other investigators. 
She furthermore furnishes no data in support 
of this more or less revolutionary hypothesis. 

As Castle, Allen, Bateson, Durham, Cuénot, 
Plate, Davenport, and many others have car- 
ried on investigations on this particular prob- 
lem in genetics and have reached results con- 
trary to those obtained by Slye, it seems rea- 

.1$lye, Maud, ‘‘The Incidence and Inheritability 


of Spontaneous Cancer in Mice,’’ Jour. of Med. 
Research, 1915, XXXII., 159. 
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sonable to demand a full presentation of her 
data on the inheritance of albinism in mice. 
In fact, a careful repetition of such work 
should be expected before her claims are to 
be accepted. 

To those unfamiliar with the work of the 
geneticists above mentioned, Slye’s paper might 
be taken as presenting the well-known prin- 
ciples of Mendelian inheritance. With a 
knowledge of the facts, however, it is obvious 
that the type of inheritance which she outlines 
has not been observed in similar material by 
any of the investigators above mentioned. 
That this discrepancy is not based on an over- 
sight on the part of Miss Slye has been deter- 
mined by personal correspondence. 

C. C, Littte 


HARVARD UNIVERSITY 


RADIUM FERTILIZER 


In a recent number of Science! there ap- 
peared an article by Hopkins and Sachs of the 
University of Illinois on “ Radium Fertilizer 
in Field Tests” in which they gave results of a 
series of tests where they used .01, .1 and 1 
milligram of radium per acre. Their results 
showed that radium used in these amounts had 
no effect. 

It is well known that radium is present in all 
substances in slight traces. I thought it of 
interest to calculate the amount of radium in 
one acre. The question immediately arises, 
What is the volume of an acre? For agricul- 
tural purposes I think that every one will agree 
that the soil should be at least 5 inches, 124 
centimeters, deep. 

There are 43,560 square feet in one acre. 
This when reduced to square centimeters is 
approximately 40,000,000 or 4107. This 
when multiplied by the depth, 123 is 5 108 
cubic centimeters. Taking Rutherford’s aver- 
age value for the amount of radium in the 
crust of the earth as 2 10-12 grams radium 
per gram of material,? and calling the density 
of the soil, which is about 1.2, unity, and then 
multiplying 5108 by 210-12 we have 


1Vol. 41, p. 732, May 14, 1915. 


2‘*Rutherford Radioactive Substances and Their 
Radiations,’’ p. 650. 
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1X 10-* grams or 1 milligram of radium in 
an acre of soil. 

Thus Hopkins and Sachs in using their 
maximum amount, 1 milligram, at a cost of 
$100 only doubled the amount of radium in 
the soil. A fertilizer is on the market which 
contains radium, .05 to .08 microgram, or 5 
to 8X 10-§ grams to the pound. The company 
recommends one pound of the fertilizer to fifty 
square feet of soil. Fifty square feet of soil, 
figured as above, contains about 5x 10-7 
grams of radium. Thus the average soil con- 
tains ten times as much as they recommend in 
their fertilizer. 

Besides the radium in the soil we have the 
radium emanation, a gas which slowly rises 
through the soil from the interior of the earth. 


Experiments show that about 1,000 10-7? 


curies of radium emanation issue from every 
square meter of the earth’s surface in an hour. 
(A curie of emanation is the amount of em- 
anation which is in equilibrium with one gram 
of radium, or the amount which will collect 
in a closed vessel in 30 days when the vessel 
contains one gram of radium.) Every square 
centimeter of the earth’s surface gives off 
curies per hour, or .0003 10-74 
curies per second. One curie equals about 
4.8 10° gram seconds. (A gram second is 
the amount of radium emanation given off by 
a gram of radium in a second.) Then 
.0003 10-1? curies equals about 150 10-1? 
gram seconds, or the amount of radium em- 
anation which is continually given off by 


_ 150 & 10-1? grams of radium. 


Thus the amount of radium emanation given 
off by the soil is 50 to 100 times as much as 
that which is given off by the radium in the 
upper five-inch layer of the soil. 

To double the emanation in the soil one 
must use about 75 milligrams of radium per 
acre at a cost of $7,500 per acre. 

R. R. Ramsey 


DEPARTMENT OF PHYSICS, 
INDIANA UNIVERSITY 


SUGAR-BEET MOSAIC 


ALTHOUGH this disease of the sugar beet has 
been observed for more than a dozen years it 


> 
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has not heretofore been described, so far as the 
writer is able to determine. It occurs chiefly 
in the middle and western portions of the 
United States and appears to be increasing 
from year to year in some localities. By actual 
count in a large number of commercial fields 
it affects from ten to twenty per cent. of the 
stand and thereby threatens to become a limit- 
ing factor in sugar-beet culture in some areas. 
It makes its appearance about mid-summer and 
is easily recognized by the following char- 
acteristic. 

The leaves affected are mottled yellow and 
green. The spots are not always sharply de- 
fined, but usually shade into each other, giving 
the affected leaves a yellowish appearance. 
Frequently only a part of the leaves on the 
same beet are affected, at least during the 
early stages of the disease. The remaining 
leaves seem to be perfectly normal in color 
and growth. The leaves showing the disease 
symptoms vary in number from one to many 
on the same plant. They have shortened 
petioles, usually dwarfed and frequently 
thickened blades. The affected leaves, if nu- 
merous, generally occupy one side only of the 
beet crown and extend from the outer whorl 
on one side of the crown to or past the center. 
The normal leaves occupying the opposite side 
of the crown give to the beet top a one-sided 
appearance. Occasionally all the leaves of a 
mosaic beet show the characteristic symptoms 
mentioned above. This is generally the case 
at or near harvest time. The shortened pet- 
ioles give the leaves a tufted appearance, as 
in the case of curly-top. — 

The root is dwarfed and often hairy, thereby 
further resembling curly-top. The affected 
beets usually persist until harvest time, but 
those attacked early in the season are too small 
to be of any commercial value. It is evident 
that the assimilative functions of the beet are 
seriously impaired, but the real cause of the 
disease is not yet known. As indicated above, 
there are several particulars in which the two 
diseases, curly-top and sugar-beet mosaic, are 
similar, but even though they are both fre- 
quently found in the same field, they are easily 
distinguished the one from the other. The 
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writer has suggested sugar-beet mosaic as a 
tentative name for this disease. It is hoped 
that the investigations now under way will 
establish the real cause of the disease, enable 
us to find a practical remedy and suggest a 
more satisfactory name. C. O. TowNnsEenp 


DELPHINUS AND PHOCZNA IN THE DELAWARE 


OccASIONALLY cetaceans enter the Delaware 
and wander up into fresh water, though appar- 
ently not above tidal influence.. On January 
21, 1915, a dolphin (Delphinus delphis) was 
found at Riverton, New Jersey. It was about 
six feet in length. I examined it several days 
later, when the skeleton was shipped to Phila- 
delphia, for the museum of the Academy. 
Though the dolphin has been taken in New 
York Harbor, and once at Ocean City in New 
Jersey in 1894, no other records of its occur- 
rence in New Jersey limits have ever been 
given. 

The harbor porpoise (Phocena phocena) has 
been credited with ascending various of the 
larger rivers of New Jersey, as well as the 
Delaware, though no actual identified speci- 
mens appear to have been noted. I only know 
of one, which was washed ashore above Bristol, 
Pennsylvania, during the summer of 1904. It 
had been floating about with the tides for 
some time previously, having been first located 
at Bordentown, New Jersey. It was a rather 
small specimen, and not preserved. 

Henry W. Fow.er 

ACADEMY OF NATURAL SCIENCES OF 

PHILADELPHIA 


SCIENTIFIC BOOKS 


Guidebook of the Western United States: 
Part A, Northern Pacific Route, with a side 
trip to Yellowstone Park; Part B, Overland 
Route, with a side trip to Yellowstene Park; 
Part C, Santa Fe Route, with a side trip to 
Grand Canyon of the Colorado; Part D, 
Shasta Route and Coast Line; Bulletins 611, 
612, 613, 614, respectively, United States 
Geological Survey. Washington, 1915. 

The second of these is at hand and presum- 
ably is representative of the four in general 
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plan and make-up. The preface indicates their 
purpose in part as follows: 

“The present stimulus given to travel in the 
home country will encourage many thousands 
of Americans to study geography at first hand. 
’ To make this study most profitable the traveler 
needs a handbook that will answer the ques- 
tions that come to his mind so readily along 
the way. Furthermore, the aim of such a 
guide should be to stimulate the eye in the 
selection of the essentials in the scene that so 
rapidly unfolds itself in the crossing of the 
continent. In recognition of the opportunity 
afforded in 1915 to render service of this kind 
to an unusually large number of American 
citizens as well as to visitors from other coun- 
tries, the United States Geological Survey has 
prepared a series of guidebooks covering four 
of the older railroad routes west of the 
Mississippi. 

“  .. The plan of the series is to present 
authoritative information that may enable the 
reader to realize adequately the scenic and 
material resources of the region he is trav- 
ersing, to comprehend correctly the basis of 
its development, and above all to appreciate 
keenly the real value of the country he Jooks 
out upon, not as so many square miles of 
territory represented on the map in a railroad 
folder by meaningless spaces, but rather as 
land—real estate, if you please—varying 
widely in present appearance because differing 
largely in its history and characterized by even 
greater variation in values because possessing 
diversified natural resources. .. . 

“Ttems of interest in civic development or 
references to significant epochs in the record of 
discovery and settlement may be interspersed 
with explanations of mountain and valley or 
statements of geologic history. ... 

“To this interpretation of our own country 
the United States Geological Survey brings the 
accumulated data of decades of pioneering in- 
vestigation, and the present contribution is 
only one type of return to the public which 
has supported this scientific work under the 
federal government.” 

The volume is essentially a guide to what 
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may be seen from the train windows. It is more 
especially devoted to geology and physiography 
and in the hands of any interested traveler 
should materially contribute to the value and 
pleasure of the trip; throughout it has been 
planned for readers with little or no geological 
training, yet it will be found exceedingly valu- 
able by geologists who are traveling through 
the region and seeing as much as possible from 
the train window. 

It consists of 244 pages, 49 plates of views 
and 25 maps which cover the route from Omaha 
to San Francisco and from Ogden to the 
boundary of Yellowstone Park. The maps are 
on a scale of about 8 miles to the inch; the 


_country adjacent to the route is represented by 


contours with a 200-foot interval; all railroad 
stations are represented with their elevation 
and the miles are indicated by the crossties on 
the railroad line, every tenth being numbered. 
The geological formations are mapped, only 
the boundaries being given with a letter to 
indicate the member; in this way colors are 
avoided and the map is essentially a geographic 
one, not confusing to the traveler who is not 
geologically minded, but adequate to the geol- 
ogist, with the help of the cross-sections given 
on many of the maps. The maps are so in- 
serted in the text that they may be conveniently 
before the traveler while reading. 

The text is a station-to-station itinerary. 
In it one finds much data on the population 
and history of towns, cost of railroad construc- 
tion, on bridges, cuts and fills, location of early 
forts and settlements, history of mining camps 
and their production, discharge of streams and 
potential water power, irrigation, amounts of 
farm production, a random note on vegetation, 
archeology and fauna of Great Salt Lake. 
There is, however, more of geology and physi- 
ography than of these other topics. Large and 
numerous footnotes carry explanatory and sup- 
plementary data on the formations passed 
through and on their fossil contents, on the 
history of early settlers, battles with the 
Indians, the history of railroad building, etc. 
Much of this is popular in nature and for the 
traveler who is not scientifically trained. 

While the description applies almost en- 
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tirely to the immediate route, notes are given 
on short side trips at two or three points. A 
list of 45 publications on the region and a 
glossary of geological terms are appended. 
J. E. Hype 
WESTERN RESERVE UNIVERSITY 


PROCEEDINGS OF THE NATIONAL ACAD- 
EMY OF SCIENCES 
(NUMBEE 7) 

THE seventh number of volume 1 of the Pro- 
ceedings of the National Academy of Sciences 
contains the following articles: 

1. Nova Geminorum No. 2 as a Wolf-Rayet 
Star: Waiter S. Apams and Francis G. 
Pease, Mount Wilson Solar Observatory, 
Carnegie Institution of Washington. 

A continuous series of observations on Nova 
Geminorum No. 2 has shown the development 
of the spectrum of this star through the suc- 
cessive stages characteristic of nove into one 
very strongly resembling that of planetary 
nebule; and then by the gradual elimination 
of the nebular lines and their replacement by 
Wolf-Rayet bands, into a spectrum identical 
with this characteristic type of stellar spectra. 
2. The Ruling and Performance of a Ten-inch 

Diffraction Grating: A. A. MIcHELSoN, 

Ryerson Physical Laboratory, University of 

Chicago. 

A ten-inch grating (actual ruled surface 9.4 
inches by 28 inches) having a theoretical re- 
solving power of about 660,000 shows an actual 
power of about 600,000. The method of ob- 
taining exact ruling is also discussed. 

8. A Singular Dark Marking on the Sky: 
E. E. Barnarp, Yerkes Observatory, Uni- 
versity of Chicago. 

From a dark object in Cepheus and those in 
Taurus the author gets the impression that 
the interstellar spaces are suffused with a feeble 
nebulosity and that the dark marks are due 
to the projection upon this background of 
nearer dark, opaque objects. 

4. A Highly Sensitive Electrometer: A. L. 
Parson, Chemical Laboratory, University of 
California. 

The principle of working in a condition 
approaching instability is used to increase 
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greatly the sensitiveness of electrometer and 
obtain an instrument theoretically sensitive 
enough to detect 10-* volt (though unsteadi- 
ness makes it as yet impossible to detect an 
isclated potential-difference of less than 
3X 10° volt). 

5. The Distribution and Functions of Tribal 
Societies among the Plains Indians: A Pre- 
liminary Report: CiarK WissLer, Ameri- 
can Museum of Natural History, New York. 
Field-work conducted by the writer and his 

associates in the American Museum of Natural 
History leads to the conclusion that the soci- 
eties have spread from tribe to tribe by culture 
diffusion of a desultory kind; that certain fea- 
tures of organization are traceable to partic- 
ular tribes, and no one tribe can be the 
originator of the society as a whole. 

6. The Determination of MSurface-Tension: 
T. W. Ricuarps and L. B. Coomss, Wolcott 
Gibbs Memorial Laboratory, Harvard Uni- 
versity. 

Attention is called to various sources of 
error in the measurement and in the calcu- 
lation of surface-tension by the capillary-tube 
method, an improved form of this method is 
described, a new correction for the meniscus 
is proposed, and exact measurements with a 
number of liquids are presented. 


7. An Exhibit in Physical Anthropology: AuEs 
Hepwiéxa, Division of Physical Anthropol- 
ogy, U. S. National Museum, Washington. 
The exhibits prepared under the direction 

of the author for the exposition at San Diego 
are described briefly to indicate their breadth, 
their permanent value, and their capability of 
forming the foundation of an anthropological 
center. 

8. The Compressibilities of the Elements and 
Their Relations to Other Properties: T. W. 
Ricuarps, Wolcott Gibbs Memorial Labora- 
tory, Harvard University. 

This paper records all the recent work on 
the compressibility of the elements performed 
at Harvard, reduced to the best available stand- 
ard—the newly determined compressibility of 
mercury. It is pointed out that the reciprocals 
of the melting points are very closely associated 
with the coefficients of expansion, and that 
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both of these properties seem to be essentially 

connected with atomic volume and compressi- 

bility. 

9, Radial Velocities within the Great Nebula 
of Orion: Epwin B, Frost, Yerkes Obser- 
vatory, University of Chicago. 

We must alter our conceptions of the nebula 
as an enormous mass of quiescent gas, and re- 
gard it as seething with local whirlpools besides 
perhaps having a considerable motion of rota- 
tion as a whole, 


10. The Radial Velocities of the More Distant 
Stars: Water S. Apams, Mount Wilson 
Solar Observatory, Carnegie Institution of 
Washington. 

The radial velocity of stars increases rapidly 
with the proper motion, and only very grad- 
ually with the spectral type. This agrees with 
Eddington’s hypothesis that the relation be- 


tween velocity and spectral type may be a. 


relation between velocity and distance. 


11. Localization of the Hereditary Material in 
the Germ Cells: T. H. Morcan, Department 
of Zoology, Columbia University. 

The chromosomes not only furnish a mech- 
anistic explanation of Mendelian heredity, but 
in the case of non-disjunction and in the 
_ ease of the point-by-point correspondence be- 
tween the linkage groups and the chromosomes, 
furnish a verifiable explanation of the results. 
In the case of crossing-over and of interference 
the chromosomes give us the only objective 
explanation of the results that has been as yet 
offered. 


12. Researches on the Chemical and Min- 
eralogical Composition of Meteorites: 
Grorce P. Department of Geology, 
United States National Museum, Washing- 
ton. 

Abstract of extensive investigations which 
will appear as a memoir in the series of 

Memoirs of the National Academy. 


13. On the Representation of Arbitrary Func- 
tions by Definite Integrals: W. B. Forp, 
Department of Mathematics, University of 
Michigan. 

The function f(x) is represented as the limit 
of a definite integral depending on a para- 


meter when the parameter becomes infinite, or 
by a series of definite integrals. 


14. The Lymphocyte as a Factor in Natural 
and Induced Resistance to Transplanted 
Cancer: James B. Murpuy and Joun J. 
Morton, Rockefeller Institute for Medical 
Research, New York. . 

A marked increase in the circulating lym- 
phocytes occurs after cancer-inoculation in 
mice with either a natural or induced immu- 
nity. When this lymphoid reaction is pre- 
vented by a previous destruction of the 
lymphoid tissue with X-ray the immune states 
are destroyed; hence the lymphocyte is a neces- 
sary factor in cancer immunity. 

15. Some Theorems connected with Irrational 
Numbers: Wituiam Duncan MacMittan, 
Department of Astronomy, University of 
Chicago. 

The presence of the factors 1—jy in the 
denominators of series arising in celestial me- 
chanics does not affect the domain of converg- 
ence of the series, provided y is a positive 
irrational number which satisfies a rather 
mild condition. 

Epwry WILSON 


SPECIAL ARTICLES 
ON HYDRATION AND “ SOLUTION ” IN GELATIN 
I 


THE importance of the swelling and of the 
“solution” of protein colloids for the inter- 
pretation of many biological phenomena has 
been emphasized repeatedly. Thus, the laws 
governing the absorption of water by simple 
proteins like fibrin, gelatin, gluten, etc., and 
those governing the absorption of water by 
animal and plant tissues are identical. It has 
thus become possible to explain on a colloid- 
chemical basis not only the normal water con- 
tent of cells and tissues, but also to account 
for the abnormally great absorption character- 
istic of excessive turgor, plasmoptysis, and 
edema. On the other hand, the changes char- 
acteristic of the “ solution ” of previously solid 

1See Martin H. Fischer, ‘‘@dema and Ne- 
phritis,’’ second edition, New York (1915), where 
references to the older literature on this subject 
will be found. 
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colloids (as when gelatin “dissolves” under 
the influence of a rise in temperature) may 
be, and have been called upon to explain the 
origin of the albumin appearing in the urine 
in certain types of kidney disease, in the li- 
quids which are squeezed off by heavily hy- 
drated (edematous) tissues (the so-called 
“ transudates ”), etc. 

On the basis of such concepts, excessive 
turgor, plasmolysis and edema may be defined 
as states of increased hydration of the (hy- 
drophilic) body colloids, while albuminuria 
(when not simply due to gross rupture of 
blood and lymph vessels with escape of their 
contents) may be defined as a state of in- 
creased “solubility” of the kidney colloids. 
The causes of an edema or of an albuminuria 
are, in their turn, to be found in the condition 
or conditions which are capable of bringing 
about these physicochemical changes in the 
colloids of the body. As of dominant impor- 
tance in this matter I have emphasized the ab- 
normal production or accumulation of acid in 
the pathologically involved tissues, though as 
I have pointed out many times before, this 
need not be, and probably is not, the only 
cause for the observed colloid-chemical changes. 

The almost constant association of edema 
with a “solution” of the body proteins (as, 
for example, a swelling of the kidney with an 
albuminuria) suggested from the first that 
the same cause might lie behind both. In 
order to prove that this is the case, I have not 
only described acid intoxication experiments 
on animals which result constantly in the pro- 
duction of an edema of the kidney (and other 
organs) and an albuminuria, but also obser- 
vations on pure proteins (fibrin, gelatin, etc.) 
which show that the same acid which leads to 
the increased swelling also leads to “solu- 
tion ” of the proteins. 


It is a commonly accepted view that the 
“solution ” of a protein represents but the ex- 
treme of that which in lesser degree is called 
swelling. So far as I know, it has been held 
almost universally that sufficient hydration, 
results as a matter of course, in “solution.” A 
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warning against the general adoption of this 
view has been sounded before. 

I have recently been working on gelatins at 
concentrations and at temperatures near their 
gelatin and melting-points. Working in this 
region has yielded results which prove con- 
clusively that the phenomena of hydration 
(swelling) and of “ solution” in protein gels, 
while frequently associated, are essentially 
different. Hydration is to be regarded as a 
change through which the protein enters into 
physicochemical combination with its solvent 
(water) ; “ solution,” as one which can be most 
easily understood at the present time as the 
expression of an increase in the degree of dis- 
persion of the colloid. The experiments show 
that the increase in degree of dispersion is, 
on the whole, antagonistic to the hydration 
process, in that more finely dispersed colloid 
particles seem incapable of holding as much 
water as coarser ones. 

For the experiments I used a commercial 
gelatin very low in salts which previous ex- 
periments had shown to be capable of great 
swelling with maintenance of form. Even so 
dilute a mixture as an 0.8 to 0.9 per cent. so- 
lution of the stock gelatin would set into a 
solid mass when left to itself for a few hours 
at 25° ©. The experiments were carried out 
with 2 per cent. gelatin. This formed a very 
stiff gel upon which the effects of different 
added substances were then studied. The con- — 
clusions from such studies may be summed up 
as follows: 

1. The addition of acids and alkalies to 
gelatin markedly decreases its tendency to gel. 

2. The addition of acid or alkali will not 
only prevent gelation of a liquid gelatin but 
it will at the same concentration make a 
solid gelatin liquefy. 

8. The addition of proper amounts of vari- 
ous salts to acid- or alkali-gelatins which in 
themselves would never gel leads to their 
prompt gelation, in other words, the salts an- 
tagonize the liquefying action of the acid or 
alkali. 

4, The salts show an optimum in their in- 

2See Martin H, Fischer, ‘‘CEdema and Ne- 
phritis,’’ second edition, 433, 444, New York 
(1915). 
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hibitive effects upon the liquefying influence 
of acids and alkalies. 

5. At the same concentration different salts 
are unequally effective in their power of pro- 
ducing gelation in liquid acid- or alkali-gela- 
tins. Speaking generally, trivalent radicals 
are more active in this regard than bivalent 
ones, and these than univalent ones. 


6. A quantitative relationship exists be- 


tween the liquefying power of an added acid 
and the antagonistic action upon this of a 
salt. Gelatin mixtures containing a definite 
concentration of some salt, and solid when a 
certain concentration of an acid is established 
in them, begin to soften and finally to liquefy 
as the acid concentration is raised. 

7. Other substances besides acids and alka- 
lies favor the liquefaction of gelatin. Urea, 
pyridin, and the amins are found in this group. 


These experiments have a bearing upon 
certain problems in colloid-chemistry and in 
biology and medicine. Under the former head- 
ing they bring the first proof, as far as 1 know, 
that hydration and solution in proteins is not 
the same thing. We seem to be justified in the 
assumption that gelatin is a chemical sub- 
stance capable of existing in different degrees 
of association or polymerization. Depending 
upon the temperature and other changes in its 
environment, the degree of this association, 
and hence the size of the particles of which 
the gelatin is composed, may be greatly varied. 
At higher temperatures, under the influence 
of acids and alkalies, etc., the particles become 
small, while under the reverse conditions they 
become larger. With these changes in size 
they change their physicochemical properties 
so that under the former circumstances they 
are liquid and clear, while under the latter 
they become solid and opalescent. The par- 
ticles seem capable of absorbing most water 
(becoming most heavily hydrated) when they 
have a medium diameter. Entirely neutral 


gelatin (in which the particles are large) 
therefore absorbs some water, which on the 
addition of acid (which multiplies the par- 
ticles and makes them smaller) is increased. 
On further addition of acid, however, the par- 
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ticles decrease in size to beyond that optimal 
for swelling. In this region the mixture, as a 
whole, begins to liquefy and shortly there- 
after begins to show prominent evidences of 
going into “ solution.” 

In “swelling” experiments this region cor- 
responds with that where with progressive in- 
creases in the concentration of acid the stead- 
ily mounting curve of water absorption begins 
to fall. It really means that the division of 
the gelatin particles has progressed beyond 
the point at which they hold their greatest 
amount of water. 

The addition of salts to gelatin increases 
the size of the particles and in so doing brings 
them back toward the region more nearly 
optimal for hydration. As the salt makes the 
gelatin stiffer its opalescence again increases.* 

From a biological point of view these ex- 
periments bring renewed evidence of the pro- 
tein nature of the reactions in living cells in 
which an antagonism is observed between acids 
(or alkalies) and neutral salts. They also 
show why with a gradually mounting degree 
of acid intoxication in living matter, more 
and more salt is necessary to keep the affected 
proteins in a given physical state; in other 
words, why in clinical medicine more than 
“physiological” salt solutions, namely, so- 
called “hypertonic” ones, must be used in 
order to reduce an edema, an albuminuria, or 
similar states. Why salts with bivalent or 
polyvalent radicals have so long been recog- 
nized as of special aid in these practical clin- 
ical problems is also evident from these ex- 
periments. 

The experiments also explain why injured 
tissues pass, as a rule, through a primary 
period of swelling into a second one of soften- 
ing. Under the influence of the acids (and 
similarly acting substances) brought into play 
by the injurious agents the tissues first swell, 
but as the acid content rises protein dissocia- 


3As will be shown in another communication, 
most of these statements hold for other proteins 
also. It is well to emphasize even here, however, 
that the salts tend to increase the size of the par- 
ticles and thus dominantly to favor hydration 
under certain circumstances only in gelatin. 
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tion becomes more prominent, betraying itself 
by the greater tendency of the tissues to li- 
quefy and, since hydration is now less, by soft- 
ening. 

The experiments also bear upon the problem 
of digestion and that special phase of it known 
as autolysis. The first changes observable in 
these reactions consist of swelling, followed 
by softening and dissolution of the proteins 
acted upon. Acids and alkalies have long been 
known to favor these initial steps in proteolysis, 
while salts have been known to inhibit them. 
Their action has usually been laid to the effect 
upon the enzymes themselves. As has been 
pointed out before,* acids, alkalies and salts 
produce at least as large and probably their 
greatest effects upon the proteins undergoing 
digestion. The important practical and theo- 
retical bearings such considerations have upon 
laboratory practise and in the every-day prob- 
lems of the hanging of meat, its preservation 


by salting, the prevention of putrefaction, etc., — 


is self-evident. 

The experiments also reemphasize the neces- 
sity of interpreting in the simpler language 
of colloid-chemistry the mass of experimental 
material now jumbled under the heading of 
“permeability ” studies. It means little to 
say that under the influence of acids or of 
substances which in living cells produce acid 
effects (like the anesthetics) the “ permeabil- 
ity” of the “plasma” membranes surround- 
ing cells is increased so that albumin gets out 
or salts get in. Not only are plasma mem- 
branes figments of the imagination, but noth- 
ing is gained by heaping “ permeability ” 
properties upon them. “Permeability” is a 
physiological concept which needs itself to be 
explained. The proteins throughout a cell 
(not only in its hypothetical overcoat) can 
under the influence of acids, for example, be 
made to absorb water, to absorb salt,® to soften 
and to give off albumin. And as all these ef- 
fects can be reduced through the addition of 
various salts, there would seem to remain little 
reason to ignore for the interpretation of well- 

4Martin H. Fischer and Gertrude Moore, Am. 
Jour. of Physiol., 20, 330 (1907). 

5 Martin H. Fischer, Jour. Am. Med. Assoc., 64, 
325 (1915). 
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known biological facts the simple principles of 
colloid-chemistry. Martin H. Fiscuer 
JOSEPH EICHBERG LABORATORY OF PHYSIOLOGY 
IN THE UNIVERSITY OF CINCINNATI 


SOCIETIES AND ACADEMIES 
SECTION OF BIOLOGY AND GEOLOGY 


ACADEMY OF SCIENCE AND ART OF PITTSBURGH 
DuRING the year 1914-15 the Section of Biology 
and Geology of the Academy of Science and Art of 

Pittsburgh held fifteen meetings with an average 

attendance of about 150 members. The general 

topic under discussion was Evolution and the fol- 
lowing papers were presented: 

October 6, 1914. Dr, Frank Schlesinger, Director 
of the Allegheny Observatory: ‘‘Evolution of 
the Universe. ’’ 

October 20. Professor Henry Leighton, of the 
University of Pittsburgh: ‘‘The Earth’s History 
and Development.’’ 

November 3. Dr. Chas, R. Fettke, of the Carnegie 
Institute of Technology: ‘‘The History of the 
Rocks. ’’ 

November 17. Dr. A. E. Ortmann, of the Carnegie 
Museum: ‘‘ The Direct Evidence for Evolution.’’ 

December 1. Dr. O. E. Jennings, of the Carnegie 
Museum: ‘‘The Evolution and Ecology of 
Plants.’’ 

December 15. Dr. A. E. Ortmann: ‘‘ Evolution in 
Animals. ’’ 

January 5, 1915. Professor L. E. Griffin, of the 
University of Pittsburgh: ‘‘Embryology in its 
Relation to Evolution.’’ 

January 19. Dr. W. J. Holland, Director of the 
Carnegie Museum: ‘‘ Paleontology.’’ 

February 2. Professor Roswell H. Johnson, of 
the University of Pittsburgh: ‘‘ Experimental 
Evolution. ’’ 

February 16. Mr. O. A. Peterson, of the Carnegie 
Museum: ‘‘The Evolution of Man.’’ 

March 2. Mr. George Seibel: ‘‘The Evolution of 
Society.’’ 

March 16. Professor L. E. Griffin: ‘‘Ant Be-- 
havior.’’ 

April 6. Professor Gardner C. Basset, of the Uni- 
versity of Pittsburgh: ‘‘ Heredity.’’ 

April 20. Dr. H. B. Davis, principal of the Train- 
ing School for Teachers: ‘‘ Evolution in Educa- 
tion.’’ 

May 18. Rev. Charles E. Snyder: ‘‘The Evolution 
of Religious Thought.’’ 

CHARLES FETTKE, 
Secretary 
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